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Chemicals and reagent
7( 20-4$*92"+' 05 ,"**"971-#0O1@$'1#43 "34- "' " 30&3(&'#"'40& 05  ,Z 4& *('7"&0+
N"2;$#37"2(- 5#0*(#4+4"&' ./l37#0*"'0,#";71,#"-(*('7"&0+"&-"3('0&4'#4+(N(#(
;$#37"2(-5#0*74(+-0?)'-.4"&>4&)74&"/?&"+1'43"+,#"-(A9@#0*0"3('0;7(&0&("&-
'('#"@$'1+ "**0&4$* @#0*4-( N(#( ;$#37"2(- 5#0* 4&0;7"#* 7(*43"+ (",(&' 0?) '-
.7(&1"&,)74&"/?
Liquid chromatography
7(+4R$4-37#0*"'0,#";71"&"+1242N"2;(#50#*(-$24&,9!WW74,79;(#50#*"&3(
+4R$4-37#0*"'0,#";71(R$4;;(-N4'79WWB$+'#"=40+('-('(3'0#)"&-"7(#*00+-
	
30+$*&.WB**oE?!**?Wj*/N"2$2(-"2'7(2(;"#"'40&30+$*&)'7(*0@4+(;7"2(
N"2*('7"&0+N4'7N"'(#.EGXWA/"'?B*Z*4&)"&-'7(-('(3'40&N"=(+(&,'7N"2AEW&*
N74+('7(4&>(3'40&=0+$*(052"*;+(N"2Bk?
Sample procedure
B?W*057$*"&$#4&(2"*;+(N"2"--(-B?BWB*B?A"	20+$'40&2"&-B?W*"39
('0&4'#4+()#(2;(3'4=(+1)"&-'7(*4O'$#(N"2'7(&=0#'(O9*4O(-"&-3(&'#45$,(-"'WBBB#;*50#
W*4&?WB?05'7(2$;(#&"'"&'N"2-(#4="'(-4&!B??N"'(#50#HB*4&"5'(#"--4&,3(#'"4&
"*0$&'05A9@#0*0"3('0;7(&0&(20+$'40&)"2-(#4="'4=(#(",(&')"&-'('#"@$'1+"**0&4$*@#09
*4-(20+$'40&)"2"3'4="'0#?330#-4&,'0'7(-(#4="'4J"'40&30&-4'40&)'7(-(#4="'4=(;#0-$3'N"2
Q+'(#(-'7#0$,7"B?EWj**(*@#"&()"&-'7(&N"2-4#(3'+1"&"+1J(-@19
?
Results and discussion 
Optimization of derivatization condition
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Optimization of separation condition
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Fig. 1 Chromatograms of blank urine (A) and GHB derivative product in urine (B) under 
optimal separation condition
0#(0=(#)3"+4@#"'40&+4&("#4'105'7(*('70-N"24&=(2'4,"'(-@1"&"+1J4&,-455(#(&'30&3(&9
'#"'40&2057$*"&$#4&(N4'7'7(2'"&-"#-?7(3"+4@#"'40&3$#=(N"20@'"4&(-@1;+0''4&,
'7(;(":9"#("05-(#4="'4=(;#0-$3'","4&2''7(30&3(&'#"'40&2054&7$*"&$#4&(?
00-+4&("#4'1N"20@'"4&(-4&'7(#"&,(05B?WBk,Z*9AWB?Bk,Z*)"&-'7(+4&("#(R$"'40&
N"2pFE!W?!UqEHWE N74+( 30##(2;0&-4&, 30(5Q34(&' N"2 B?  W? & 0#-(# '0 (2'4*"'( '7(
+4*4'05-('(3'40&.	
/"&-'7(+4*4'05R$"&'4'"'40&.	V/)2;4:(-2"*;+(2"'-455(#(&'30&9
3(&'#"'40&2N(#("&"+1J(-?7(	
"&-	V05-(=(+0;(-4&'7(;#(2(&'N0#:"#(B?AW
k,Z*"&-B?WBk,Z*)#(2;(3'4=(+1)N7437N(#(3"+3$+"'(-0&'7(@"24205'7(37#0*"'0,#";743
;(":50#N7437'7(24,&"+9'09&042(#"'40N"2H.ZpH/50#R$"+4'"'4=("&-B.ZpB/50#R$"&9
'4'"'4=(?0#(0=(#)#(30=(#1'(2'2N(#("+203"##4(-0$'@12;4:4&,N4'7A?Bk,Z*)AW?Bk,Z*
"&-ABB?Bk,Z*20+$'40&2"&-'7("=(#",(#(30=(#142GF?AEr?
-%$-5J/%$
& '742"#'43+()";#(930+$*&-(#4="'4J"'40&"&-9
"&"+1'43"+*('70-054&
7$*"&$#4&(N"2-(=(+0;(-"&-'7(#(2$+'2270N74,7"33$#"31),00-;#(34240&"&-2(&24'4=4'1)
"&-4'3"&@(N4-(+1";;+4(-4&'7(4-(&'4Q3"'40&054&2"*;+(2"&-4&="#40$23"2(N0#:2?
Acknowledgement
7( Q&"&34"+ 2$;;0#'2 05 '7( "3$+'1 (2("#37 #"&' 5#0* 4&42'#1 05 $@+43 (3$#4'1
.0?ABBUBA/) '7("'$#"+34(&3(0$&-"'40&054"0&4&,#0=4&3(0574&"
.0? ABBAAE!/ "&- "'40&"+ #"4&4&, #0,#"*2 05 &&0="'40& 50# &-(#,#"-$"'(2 .0?
ABABFWBW/4&'7422'$-1"#("3:&0N+(-,(-?
REFERENCES
? (&,?(=4(N05'7("&"+124205m971-#0O1@$'1#43"34-???74&"(0;+(P2$@+43
(3$#4'1&4=?X"'?34?)ABBG)AX9F?
A? ()
0&,<?(=4(N05'7("&"+1242#(2("#3705"&-4'2;#(3$#20#2?0*9
*0-4'1"&-V$"&'4'1)AB)HXW!9WF?
H? (''(#4)$&,?="+$"'40&"&--(=(+0;*(&'05,"237#0*"'0,#";743;#03(-$#(2
50#'7(-('(#*4&"'40&05,971-#0O1@$'1#43"34-"&-,9@$'1#0+"3'0&(4&;+"2*"?409
37(*?(-?) FG)ABXFB9GB?

		9
	U
???
AE
E? 7"&,)4&)(<)(&,)$"&,?
('(#*4&"'40&05m971-#0O1@$'1#43
"34-4&$#4&(@19?&"+?&2'#$*(&')ABBW)AXAE9AF?
W? -(#4(&-')="&"22(&@#0(3:
)022((+)="&-((+-()(#2'#"('()
"&-(#(1-(&)(+;"4#(?
(=(+0;*(&'"&-="+4-"'40&05"74,79;(#50#*"&3(
+4R$4- 37#0*"'0,#";743 *('70- 50# '7( -('(#*4&"'40& 05 ,"**"971-#0O1@$'1#43
"34-4&#"';+"2*"??7#0*"'0,#?40*(-?34?;;+?)ABB)FWA./XGW9 B?
!? 7(&U)"U)"U)
"&,)4$?
('(#*4&"'40&05,"**"971-#0O1@$9
'1#43"34-4&$#4&(@1+4R$4-37#0*"'0,#";719*"222;(3'#0*('#1?$"&,-0&,7(*?
&-$?)ABH)EBXF9G?
F? 07"&
"7+(n&)71#2"#4(2*"&?4*$+'"&(0$2"&"+124205,971-#0O1@$'1#43"34-)
,9@$'1#0+"3'0&() "&- ) E9@$'"&(-40+ @1 *43(++"# (+(3'#0:4&('43 37#0*"'0,#";71?
0#(&24334?&'?)ABBA)AWXH9 ?
U$(,$07(&)7"&,4&,)0&,1"&,<(&)$7$)4&,0&,)
4<$
AW

HEH?GWX!A?H F?E
METHOD RESEARCH AND PRACTICAL APPLICATION  
OF VIDEO INVESTIGATION
22034"'(#05(220#Feng Xu)7

Department of Forensic Science & Technology,  
National Police University of China
Abstract: <4'7 '7( 4*;+(*(&'"'40& 05 2'#(&,'7(&4&, ;0+43( @1 '(37&0+0,1) '7( 50#(&243
234(&3( '(37&0+0,1 7"2 @((& ;+"3(- 4& "& 4*;0#'"&' ;024'40&? 7( =4-(0 4&=(2'4,"'40& 42 "&
4*;0#'"&'30*;0&(&'0550#(&243234(&3("&-4'424&-42;(&2"@+('(37&0+0,150#Q,7'4&,","4&2'
"++'1;(2053#4*(N4'7'7(30&2'#$3'40&052:19&('4&74&"?&'742;";(#)N(Q#2'4&'#0-$3('7(
";;+43"'40&2'"'$205=4-(0*0&4'0#4&,212'(*"'70*("&-"@#0"-?7(&)'7(*('70-"&-N0#:
i0N05=4-(04&=(2'4,"'40&N"22'$-4(-@"2(-0& '7(37"#"3'(#42'432"&-5$&3'40&"&"+124205
=4-(04&=(2'4,"'40&)N74374&&0="'(2"&-(&#437(2'7(*("&054&=(2'4,"'40&?4&"++1)'7(*('70-
N"2";;+4(-'0'7("3'$"+3"2("&-'7(#(2$+'2270N'7"'4'3"&2'#(&,'7(&30&'#0+"@4+4'105;0+43()
#("3'4=4'1"&-"@4+4'105Q,7'4&,","4&2'3#4*('7#0$,7$24&,4&50#*"'40&"&-30**$&43"'40&2
'(37&0+0,1'0=4-(04&=(2'4,"'40&)N74373"&$+'4*"'(+14*;#0=('7((5Q34(&31"&-(55(3'4=(&(22
05;0+43(N0#:?
Keywords:2:19&(';#0>(3')=4-(0*0&4'0#4&,)=4-(04&=(2'4,"'40&)N0#:i0N)3$#@3#4*(?
/$0%J-0/%$
<4'7 '7( #";4- -(=(+0;*(&' 05 =4-(0 *0&4'0#4&, 212'(* 4& 0$# 30$&'#1 #(3(&' 1("#2) '7(
=4-(04&=(2'4,"'40&7"2@(30*("&4*;0#'"&''00+'030*@"'3#4*("&-4';+"12"&4&3#("24&,+1
4*;0#'"&'#0+(4&3#4*4&"+-('(3'40&"&-"N(&50#3(*(&'?4-(0*0&4'0#4&,212'(*3"&-4#(3'+1
-42;+"1"&-0@>(3'4=(+1#(i(3''7(24'$"'40&053#4*(23(&()N74377"2'7(5$&3'40&05#("+9'4*(
*0&4'0#4&,);#0=4-4&,3+$(2)"&-+03:4&,'"#,(')QO4&,(=4-(&3("&--('(##4&,3#4*(?7(&(N
*0-(054&=(2'4,"'40&7"2@((&$2(-4&'7(;#"3'43(053#4*4&"+4&=(2'4,"'40&-(;"#'*(&'?7(
*('70-5#0*4*",('04*",("&-5#0*4*",('0;(0;+(7"2@((&-(=(+0;(-?'3"&(55(3'4=(+1
(O;"&-'7(2;"3(9'4*(053#4*(23(&(4&=(2'4,"'40&)'7(4&=(2'4,"'40&0@>(3')(&#437'7(20$#3(
05'7(3"2(3+$(2)4*;#0=('7(;#(34240&05'7('#"3:@+03:)(&#437'7(30*;024'40&2'#$3'$#(05
+4'4,"'40&(=4-(&3('7#0$,730*;#(7(&24=("&"+12420523(&((=4-(&3(4&50#*"'40&);(#20&&(+
4&50#*"'40&)&('N0#:4&50#*"'40&)30**$&43"'40&4&50#*"'40&"&-=(743+(4&50#*"'40&1?7(
=4-(04&=(2'4,"'40&7"2@(30*('7(;0N(#5$+N(";0&'0;#(342(+1Q,7'3#4*(250#;$@+432(3$#4'1
0#,"&"&-4';+"12"&4##(;+"3("@+("&-2;(34"+#0+(4&3#4*4&"+4&=(2'4,"'40&?
' ;#(2(&') 0$# 30$&'#1 42 4& '7( ;(#40- 05 30&'#"-43'40&2 "*0&, '7( ;(0;+( 24,&4Q3"&')
3#4*4&"+3"2(2*$+'4;+("&-(&(*12'#$,,+(30*;+43"'(-?7(#(2;0&24@4+4'105;$@+432(3$#4'1
0#,"&427("=150#Q,7'4&,3#4*();#0'(3'4&,;(0;+("&-2"5(,$"#-4&,2034"+2'"@4+4'12?
++2(3'0#2052034('1(&7"&3('7(2$;(#=4240&05;$@+432(3$#4'1+"N(&50#3(*(&'(550#'2"&-
;$' 50#N"#- 74,7(# "&- 2'#43'(# #(R$4#(*(&'2 '0 '7( 3#4*4&"+ 4&=(2'4,"'40& 05 ;$@+43 2(3$#4'1
0#,"&2)N4'7 '7(2(+59;(#5(3'40&052034"+42'-(*03#"31 +"N30&2'#$3'40&"' '7(2"*('4*(? &
'74230&'(O')'7('"2:427("=4(#)*0#(-45Q3$+'"&-2'#(225$+50#'7(;$@+432(3$#4'1"$'70#4'4(2
'0 3#"3: -0N& 0& 3#4*4&"+ 055(&2(l 4' 42 -45Q3$+' '0 "-";' '0 '7( &((-2 05 *0-(#& 3#4*4&"+
4&=(2'4,"'40&N0#:0&+1-(;(&-4&,0&'#"-4'40&"+3#4*4&"+4&=(2'4,"'40&*('70-2?0N'0$2(
'7(&(N'(37&0+0,4(2"&-'00+2)2;((-$;'7("@4+4'1"&-'7(+(=(+053#4*4&"+4&=(2'4,"'40&N0#:
42"&4*;0#'"&'"&-$#,(&''"2:50#'7(50#(&243-(;"#'*(&'05&"'40&"+;$@+432(3$#4'1?*0&,
'7(*)70N'0*":(5$++$'4+4J"'40&05=4-(0'00+2'0(&7"&3('7(-('(3'40&'(37&0+0,1+(=(+42"&
4&-42;(&2"@+(4*;0#'"&''0;43?
/@%J@/55$-@^0@
4-(02$#=(4++"&3(212'(*422"5(,$"#-212'(*)N743742"&4*;0#'"&';"#'05";#(=(&'4=(
"@4+4'1052'#0&,30*;#(7(&24=(212'(*?4-(0*0&4'0#4&,42N4-(+1$2(-4&*"&1033"240&2
"4)4?(15#"*((O'#"3'40&@"2(-0&=42$"+"''(&'40&*0-(+??42?0**$&?*",(?
A<"&,)U$
)<$<U?3+$2'(#"+,0#4'7*05"$'0*"'43:(15#"*((O'#"3'40&@"2(-0&"-";'4=('7#(270+-?0$#&"+
050*;$'(#(2("#37"&-
(=(+0;*(&'?
26
N4'7 4'2 30&=(&4(&') 4&'$4'4=( "&- "@$&-"&' 4&50#*"'40& 30&'(&'? <4'7 '7( -(=(+0;*(&' 05
*0-(#&234(&3("&-'(37&0+0,14&#(3(&'1("#2)=4-(02$#=(4++"&3('(37&0+0,1"+20";;("#(-"
30&24-(#"@+(-(=(+0;*(&')=4-(0*0&4'0#4&,(&'(#(-'7(-4,4'"+&('N0#:",(?7(-(=(+0;*(&'
05 =4-(0 2$#=(4++"&3( 212'(* 42 -4=4-(- 4&'0 '7#(( 2'",(2X -4,4'"+ *0&4'0# *$+'4*(-4" 2'",()
-4,4'"+*0&4'0#
2'",("&--4,4'"+*0&4'0#&('N0#:2'",(H?
/@%%$/0%/$^0@/J50/%$
7( 24*$+"'40& 05 =4-(0 *0&4'0#4&, 212'(* 42 -4=4-(- 4&'0 *43#0;#03(220#9@"2(- =4-(0
2N4'3730&'#0+;+$2*$+'4*(-4"*"&",(*(&'"&-;39@"2(-#(30,&4J4&,'7(2N4'3730&'#0+05
*"'#4O702'"&-212'(**$+'4*(-4"*"&",(*(&'05'N0'1;(2?&"+0,3+02(-934#3$4''(+(=4240&
*0&4'0#4&, 212'(* 42 "3'$"++1 '7( 30*@4&"'40& 05 *"&1 24*$+"'40&2 *0&4'0#4&, (R$4;*(&')
12'(**"4&+130&242'205'7#((;"#'25#0&'9(&--(=43()'(#*4&"+30&'#0+-(=43("&-24,&"+
'#"&2*42240&*(-4$*)4&3+$-4&,X5#0&'9(&-(R$4;*(&'42*"4&+1"3"*(#")7"($&-"()-(30-(#)
30&'#0+ (R$4;*(&' 42 *"4&+1 " 2N4'374&, *"'#4O) 4*",( 2(,*(&'"'40& -(=43() *0&4'0# "&-
30&'#0+'7(:(1@0"#-)=4-(0)('3?#"&2*42240&*(-4$*4&3+$-(23"@+()30&'#0+"&-('3?<4'7'7(
(&7"&3(*(&'05*43#0;#03(220#"&-30*;$'(#)'7(#("#(+0'205,#("'37"&,(24&'7(5$&3'40&"+4'1)
'7(;(#50#*"&3()#(+4"@4+4'1)2'#$3'$#(;"''(#&"&-200&05212'(*?7(30*;024'40&05'7(=4-(0
*0&4'0#4&,212'(*42*0#(30&=(&4(&'"&-'7(*"&9*"374&(4&'(#5"3(425#4(&-+4(#?$'@(3"$2(
=4-(0*0&4'0#"&-30&'#0+212'(*-0(2&0'37"&,(4&'7(i0N054&50#*"'40&50#*)'7(=4-(0
24,&"+422'4++24*$+"'40&212'(*)"&-'7(&('N0#:2'#$3'$#(05212'(*42*"4&+1"24&,+(5$&3'40&)
0&(9N"1)4&'(,#"'(-N"1054&50#*"'40&30++(3'40&&('N0#:?+'70$,7'7(212'(*7"2-(=(+0;(-
'0"74,7+(=(+)4'7"2&0'*$37;0'(&'4"+'0-4,"&-'7(+4*4'"'40&2'4++(O42'?7(-4,4'"+212'(*42
'7(0&+1N"1'0*((''7(74,7(##(R$(2'E?7(5"$+'20524*$+"'40&*0&4'0#4&,212'(*"#(X
./2$"++1 0&+1 2$4'"@+( 50# '7( 24,&"+ '#"&2*42240& 05 *0&4'0# =4-(0 4& 2*"++ #(,40&"+
#"&,()'7('#"&2*42240&'00+05"&"+0,=4-(042*"4&+130"O4"+3"@+("&-'#"&2*42240&-42'"&3(
05=4-(024,&"+24*$+"'40&42&0*0#('7"&:4+0*('(#2@130"O4"+3"@+(?'-('(#*4&(2'7"''7(
"&"+0,*0&4'0#420&+12$4'"@+(50#24&,+(@$4+-4&,)2*"++&(4,7@0#700-"&-0'7(#2*"++#"&,(05
;+"3(2@(3"$2('7('#"&2*42240&-42'"&3(42270#'(#N4'7'N42'(-;"4#?
.A/7((O;"&240&"@4+4'105212'(*42@"-50#"+#("-1@$4+'212'(*?510$N"&''0"--&(N
*0&4'0#1;04&')10$N4++Q&-'7(&(N(R$4;*(&'7"#-'0"5QO'0'7(0#4,4&"+212'(*24&3(4'42
05'(&'7(@$''(#i1(55(3'?
.H/'42$&"@+('0(2'"@+427(55(3'4=("+"#*+4&:",(@(3"$2(("37;"#'0;(#"'(24&-(;(&-(&'+1
"&-'7(30&'#0+;#0'030+23"&+4&:4&'7(+4*4'(-230;(0&+1?
//05/@%J@/55$-@^0@
<4'7'7(#";4--(=(+0;*(&'05-4,4'"+*$+'4*(-4"'(37&0+0,1)=4-(030*;#(2240&'(37&0+0,1
"&-&('N0#:30**$&43"'40&'(37&0+0,1)'7(#("#('N0'1;(205-4,4'"+=4-(0*0&4'0#212'(*4&
'7(*"#:(''0-"1?	&(42'7(-4,4'"+=4-(0(R$4;*(&')"&0'7(#:4&-42<(@2(#=(#*0&4'0#212'(*
@"2(-0&(*@(--(-30#(?
'3#("'(230&-4'40&250#$+'4*(-4"*0&4'0#4&,212'(*@"2(-0&N4'7'7(-(=(+0;*(&'05
-4,4'"+=4-(030*;#(2240&30-4&,'(37&0+0,1?742&(N=4-(0*0&4'0#4&,212'(*#";4-+1#42(2
"&-;"#'4"++1#(;+"3(2'7("&"+0,=4-(0*0&4'0#4&,*0-(N702(30#(424*",(2(,*(&'"'40&05
=4-(0*"'#4O)=4-(0#(30#-(#"&-0'7(#'#"&2*4''(#?'2"-="&'",(*"4&+1-42;+"124&X
./7(*$+'4*(-4"*0&4'0#702'053"&21&'7(24J('7(5$&3'40&05=4-(0*"'#4O)*"'#4O
4*",(2(,*(&'"'40&"&-=4-(0#(30#-(#)20'7(2'#$3'$#(05'7(212'(*4224*;+4Q(-?
.A/7(#(*0'(&('N0#:05-4,4'"+*$+'4*(-4"3"&&0'@(+4*4'(-@1-42'"&3(@(3"$2(05'7(
$'4+4J"'40&0530*;$'(#&('N0#:'(37&0+0,1?
.H/'3"&2"=("+0'05-42:2;"3("&-@("-="&'",(0$2'0*$+'4*(-4"4&50#*"'40&R$(#150#'7(
212'(*-$('0'7(+"#,(3";"34'1-42:"##"14&=(&'0#1-(=43(0#
2'0#",(?
$' "2 '7( -(=(+0;*(&' 05 '7(  =4-(0 2$#=(4++"&3( =4-(0 212'(* 4& ;#03(22 05 "3'$"+
(&,4&((#4&,) 20*( 270#'",(2 "#( "+20 (O;02(- "&- '7( 2'"@4+4'1 05 '7( 212'(* 42 ;00#? 7(
H0(&()4?("'$#(92;(34Q34&'(#"3'40&24&2"+4(&3(5#0*30*@4&(-5("'$#(30&'#"2'2X(=4-(&3(
50#"@0''0*9$;2"+4(&31*";4&?0$#&"+054240&?
E7$"&,)$4)$"&,?4-(0:(15#"*((O'#"3'40&@1$&2$;(#=42(-3+$2'(#4&,"&-5((-@"3:"->$2'*(&'?
0$#&"+050*;$'(#34(&3("&-(37&0+0,1?
(&,U$
AF
2'#$3'$#(05=4-(02$#=(4++"&3(=4-(0212'(*@"2(-0&42X30*;"'4@+(Z4&-$2'#4"+q=4-(0
3";'$#(3"#-q0#-4&"#1Z*0#(#(+4"@+(0;(#"'40&;+"'50#*q";;+43"'40&205'N"#(?
./;(#50#*"&3(42&0'=(#12'"@+(50#AE70$#$&4&'(##$;'(->0@)'7(2'"@4+4'1054&-$2'#4"+30&'#0+
42#(+"'4=(+174,7(#'7"&30*;"'4@+("&-2$4'"@+(50#30*;+(ON0#:4&,(&=4#0&*(&'?
.A/	;(#"'4&,212'(*X'7(#("#(3(#'"4&2'"@4+4'1;#0@+(*24&<4&-0N2 G50#0;(#"'40&;+"'50#*
212'(*?5'7(";;+43"'40&205'N"#(42&0'=(#12'"&-"#-4J(-"''7(2"*('4*()'7(N0#:42&0'2'"@+()
3#"27(2)('3? 4& '7(;#03(2205$'4+4J"'40&?7(=4-(02$#=(4++"&3(212'(*@"2(-0&42 #(+4(20&
'7(0;(#"'4&,212'(*05<4&-0N2 WZ GZ)U)"&-4&$O"&-200&X212'(*Q+(2)";;+43"'40&
205'N"#("&-4*",(Q+(2"#(2'0#(-4&'7(-42:?7(=4-(0;#03(224&,*$2'7"=(74,79-(&24'14&;$'05
+"#,(R$"&'4'4(205-"'")0#-4&"#1+0,43"+-42:.2$37"2HA4&<4&-0N2/3"&&0'"-";''0-(=(+0;"&-
4'42=(#1("21'05#((J(?
.H/;;+43"'40& 205'N"#(X '7( 24*;+( 205'N"#( 212'(* 3"&&0' @( $2(- 50# 2(3$#4'1 =4-(0
*0&4'0#4&,212'(*X";;+43"'40&205'N"#(05=4-(0*0&4'0#4&,212'(**$2'2$;;0#'*$+'4'"2:4&,
30&3$##(&';#03(224&,3";"@4+4'1)2$37"2*0&4'0#4&,)=4-(0);+"1@"3:)@"3:$;)"+"#*)30&'#0+)
#(*0'(30&&(3'40&)('3?
.E/4-(0 3";'$#( 3"#-X '7( =4-(0 2$#=(4++"&3( 212'(* 42 $2$"++1 *$+'4;+( 4&;$') '7( =4-(0
3";'$#(3"#-3"&$2('7(N"105*$+'4;+(
)"+203"&$2('7(24&,+(3"#-*0-(?&24*;+(
'(#*2)'7(24&,+(3"#-42@(''(#'7"&*$+'4;+(3"#-24&2'"@4+4'1"&-4&'(,#"'40&?'42=(#1("21
'050#*7"#-N"#(30&i43'250#0&(3"#-'00&(N"1"&-"55(3''7(212'(*2'"@4+4'1?*@(--(-
212'(*42$2(-"2'7(3(&'(#"&-205'N"#("&-7"#-N"#(3"&@(3$'l4'3"&"-";'50#'7(5$&3'40&)
#(+4"@4+4'1"&-302')=0+$*(05";;+43"'40&212'(*?'42'"4+0#9*"-(50#*0&4'0#4&,212'(*?
*@(--(- 212'(* *"4&+1 30&242'2 05 (*@(--(- ;#03(220#) #(+(="&' 2$;;0#' 7"#-N"#()
(*@(--(-0;(#"'4&,212'(*"&-";;+43"'40&205'N"#(212'(*('3?'424&-(;(&-(&'0&'7(-(=43(
@"2(-0&7"#-N"#("&-205'N"#(4&'(,#"'40&?*@(--(-0;(#"'4&,212'(*42205'N"#()N743742
":4&-05#("+9'4*("&-2$;;0#'2(*@(--(-212'(*?'42=(#14*;0#'"&';"#'05'7((*@(--(-
212'(*"&-$2$"++14&3+$-(2X7"#-N"#(#(+"'(-205'N"#(-#4=(#2)212'(*:(#&(+@0''0*)-(=43(
-#4=(# 4&'(#5"3()30**$&43"'40&;#0'030+),#";743 4&'(#5"3() 2'"&-"#-4J"'40&@#0N2(#2"&-20
0&?7("-="&'",(2"&--42"-="&'",(205(*@(--(-212'(*X
./7(212'(*422;(34"+)20 '7(212'(*422*"++) 4&2'#$3'40&2 '02'#("*+4&("&-;#03(224&,
2;((-425"2'?
.A/12'(*-"'"4&	ZN4'75"2'2;((-3"&&0'@("+'(#(-"&-7"=(",00-2'"@4+4'1?
.H/12'(*7"2,00-#("+9'4*("&-2'"@+(;(#50#*"&3(?
.E/
03$*(&'*"&",(*(&'212'(*42*0#(2$4'"@+(50#+"#,("*0$&'205=4-(0-"'"?
.W/'42-45Q3$+''02"'4251'7(&('N0#:5$&3'40&)21&37#0&4J"'40&05=4-(0"&-"$-40?
THE DEVELOPMENT OF VIDEO MONITORING SYSTEM 
DEVELOPMENT DIRECTION OF VIDEO MONITORING SYSTEM
4-(0-4,4'4J4&,)5#0&'4&'(,#"'40&)&('N0#:)212'(*4&'(,#"'40&42'7(-(=(+0;*(&'05=4-(0
*0&4'0#4&,212'(*"&-'7(-4,4'"+42'7(;#(*42(05&('N0#:?7(&('N0#:42'7(50$&-"'40&05
'7(212'(*4&'(,#"'40&)20'7(@4,,(2''N037"#"3'(#42'432"#('7(-4,4'"+"&-&('N0#:W?
DIGITAL

4,4'"+ 42 '7( A2' 3(&'$#1 5("'$#( "&- 4' 42 '7( -(=(+0;*(&' 4&(=4'"@+( '#(&- 05 (+(3'#0&43
'(37&0+0,1 @"2(- 0& 4&50#*"'40& '(37&0+0,1? 
4,4'"+ 42 '7( ;"22 '0N"#-2 ,#0N'7 N4'7 '7(
-(=(+0;*(&'05'7('4*(2l0$#+4=4&,(&=4#0&*(&'N4++@(30*(*0#("&-*0#(-4,4'"+?
'42'7(;#40#4'1N0#:'0-4,4'"+05=4-(02$#=(4++"&3(212'(*50#*24*$+"'40&2'"'$2'0-4,4'"+
2'"'$2)N7437 4&3+$-(24-(0)"$-40)30&'#0+"&-200&? '30*;+('(+1@#(":2 '7(2'#$3'$#(05
'7(3(&'(#053+"22433+02(-934#3$4''(+(=4240&212'(*X'7(3"*(#"4*",4&,"&-5$&-"*(&'"++1
37"&,(2*0-("&-2'#$3'$#"+ 50#*05=4-(0*0&4'0#4&,212'(*5#0*4&50#*"'40&"3R$424'40&)
-"'";#03(224&,)'#"&2*42240&"&-212'(*30&'#0+?7(i0N054&50#*"'40&-4,4'4J"'40&)30-4&,
30*;#(2240&) "&- 0;(&4&, =4-(0 *0&4'0#4&, 212'(* 3"& *":( ",#((*(&'2 N4'7 '7( 2(3$#4'1
212'(*@('N((&("372$@212'(*#("+4J(2("*+(2230&&(3'40&?'30*;#(7(&-2'7(*"&",(*(&'
"&-30&'#0+4&'7($&4Q(-0;(#"'40&;+"'50#*?
W747?(195#"*((O'#"3'40&"&-:(195#"*(#"'(-('(#*4&"'40&$24&,7$*"&"''(&'40&*0-(+4&,?#03((-4&,05
AB?
	

		
	???
AG
NETWORK
7(&('N0#:05=4-(0*0&4'0#4&,212'(**("&2'7"''7(2'#$3'$#(05212'(*N4++'#"&24'50#*
+$*;(-'1;('03(&'#"+4J(-9-42'#4@$'(-?
42'#4@$'40&212'(*"-0;'2'7(2'#$3'$#(05*$+'4+"1(#l
4'3"&"374(=('7('"2:237(-$+4&,"+,0#4'7*055"2'#(2;0&2(N4'7*43#0:(#&(+'(37&0+0,105
#("+9'4*(*$+'4'"2:4&,)*$+'4$2(#)-42'#4@$'(-0;(#"'4&,212'(*?7(7"#-N"#("&-205'N"#(05
-42'#4@$'4&, '1;(*0&4'0#4&,212'(* 42-(24,&(- '0@(2'"&-"#-4J(-)*0-$+"#"&-212'(*"'43?
7(212'(*30&Q,$#"'40&05(R$4;*(&'7"2'7("-="&'",()2$37"2,00-,(&(#"+4'1)0;(&&(22)
i(O4@+( 212'(* 30&Q,$#"'40&) ;(#5(3' 30&'#0+ 5$&3'40&) 30&=(&4(&' -"'" ;#03(224&,) 5#4(&-+1
*"&9*"374&( 4&'(#5"3() 212'(* 4&2'"++"'40&) -(@$,,4&,)*"4&'"4&2 24*;+( "&- 5"$+' '0+(#"&3(
"&- #(+4"@+(? #0* '7( "@0=( N( 3"& 2(( '7"' '7( -(=(+0;*(&' 05 =4-(0*0&4'0# 212'(* 7"2
#0$,7+1(O;(#4(&3(-4&"&"+0,=4-(0)&('N0#:=4-(0"&-=4-(0'7#((;7"2(2"&--(;(&-20&
'7('(37&0+0,105'7(&('N0#:)30**$&43"'40&"&-'#"&2*42240&;+"'50#*?
THE WORKFLOW OF VIDEO INVESTIGATION 
THE CONCEPT OF VIDEO IMAGEINVESTIGATION
4-(04*",(-('(3'40&.4'42"@@#(=4"'(-4*",(4&=(2'4,"'40&0#=42$"+-('(3'40&/#(5(#2'0'7(
4&=(2'4,"'40&*('70-4&'7(;#03(22053#4*4&"+4&=(2'4,"'40&)N74373"&0@'"4&'7(=4-(04*",(
4&"330#-"&3(N4'7 '7( +"N"&-30*;#(7(&24=(+1$2( 4&=(2'4,"'40&*("2$#(2@"2(-0&=4-(0
*0&4'0#4&,"&-4-(&'4Q3"'40&'(37&0+0,1)(+(3'#0&434&50#*"'40&-42;+"1'(37&0+0,1)30*;$'(#
'(37&0+0,1"&-0'7(#4&50#*"'40&3";'$#('(37&0+0,1"&--"'"@"2('(37&0+0,1?'3"&0@'"4&'7(
4&=(2'4,"'4=(3+$(2"&-(=4-(&3('7#0$,730##(+"'40&"&"+1242)30*;"#420&"&-30++4240&?'3"&
3"'37'7(2$2;(3'"&-30&Q#*'7(;$#;02(05;#(=(&')30&'#0+)(O;02("&-30&Q#*'7(3#4*(?
#0*-(Q&4'40&05'7(=4-(04*",(4&=(2'4,"'40&N(3"&2(('7"''7(*"4&@0-105=4-(04*",(
4&=(2'4,"'40&422;(34"++1(O(#342(2'"'(4&-43'*(&'05'7(4&=(2'4,"'40&0#,"&"&-4&=(2'4,"'0#?
7(30&'(&'05'7(=4-(04*",(4&=(2'4,"'40&42'7(30&3#('(";;+43"'40&054*",('(37&0+0,1
4&'7(4&=(2'4,"'40&"3'4=4'4(2?7(;$#;02(05=4-(04*",(4&=(2'4,"'40&'030++(3'(=4-(&3("&-
-('(#*4&('7(3#4*4&"+2$2;(3'@"2(-0&'7("&"+1242054*",(?
VIDEO CRIME SCENE INVESTIGATION
4-(02$#=(4++"&3(212'(*3"&#(30#-'7(-1&"*43;#03(2205(=(&'4&'7(230;(05*0&4'0#4&,
"2 " ;#0-$3' 05 *0-(#& 234(&3( "&- '(37&0+0,1 -(=(+0;*(&'? ' 3"& ;#0=4-( (55(3'4=(
4&50#*"'40&053#4*4&"+@(7"=40#"&-;#03(22)N743742#(+(="&'4&'7(3"2(05'7(;(0;+()'74&,2
"&- *"'(#4"+2? ' 7"2 @(30*( '7( &(N 30&'(&' 05 3#4*( 23(&( 4&=(2'4,"'40& 50# '7( 3#4*4&"+
4&=(2'4,"'40&-(;"#'*(&'?
4-(03#4*(23(&(4&=(2'4,"'40&3"&Q&-"&-30++(3'3#4*(4&50#*"'40&@1=4-(0*0&4'0#4&,)
"&-(O;02('7(3#4*4&"+@(7"=40#)N743742@"2(-0&'7(2$#=(105=4-(0*0&4'0#4&,212'(*)
&('N0#:"&-30&'#0+#"&,(4&'7(3#4*(23(&("&-#(+"'(-"#("?'4&3+$-(2'7#(("2;(3'2X
./7(N0#:42'04&=(2'4,"'('7(=4-(0*0&4'0#4&,.;#0@(/05'7(3#4*(23(&("&-#(+"'(-"#(")
$&-(#2'"&-'7(*0&4'0#4&,"#(""&-'7(2$##0$&-4&,24'((&=4#0&*(&'"&-,#"2;'7(24'$"'40&05
-4#(3'40&)"&,+()'7(230;(05*0&4'0#4&,"&-@+4&-"#(".*0&4'0#70+(/l
.A/7(N0#: 42 '0*"2'(# 4'2N0#:4&,;#03(-$#("&-;#4&34;+()(="+$"'( 4'2$2(="+$("&-
;#(;"#('02("#37)=4(N"&-30++(3'#(+"'(-4&50#*"'40&@"2(-0&'7($&-(#2'"&-4&,0530&'#0+
212'(*"&-;#0,#"*l
.H/7(#(+"'(-4&50#*"'40&053#4*(3"&@(#('#4(=(-)=4(N(-"&-,"'7(#(-?
%-@J@$@02%%/@%-/@ 
SCENE INVESTIGATION
4-(03#4*(23(&(4&=(2'4,"'40&3"&-('(#*4&('7('4*()#(,40&)-4#(3'40&"&-#0$'("330#-4&,
'0 2$#=(1 "&- 4&2;(3'40& 4&50#*"'40& 05 '(37&434"&2) N7437 42 (2'"@+427(- 0& 3#4*( 23(&(
4&=(2'4,"'40&?
(&,U$
29
ORGANIZATION AND COMMAND OF VIDEO  
CRIME SCENE INVESTIGATION
'*$2'(2'"@+427 '7($&4Q(-30**"&-212'(* 4&0#-(# '0 4*;#0=( '7((5Q34(&3105=4-(0
4&=(2'4,"'40&?742212'(*42&0'0&+1'7(;"#'053#4*(4&=(2'4,"'40&212'(*)@$'"+20'7(;"#'05
4&=(2'4,"'40&212'(*)204'42#(+"'4=(+14&-(;(&-(&'?
'4230**"&-(-@1'7(7("-0550#(&243-(;"#'*(&'0#"224,&(-;(#20&?7(=4-(02$#=(4++"&3(
,#0$;N4++@((2'"@+427(-50#,#"=("&-30*;+43"'(-3"2(0#'7(3"2(054&'(&24=(-42'#4@$'40&"&-
"224,&(-;(#20&42#(2;0&24@+(50#'7(-4#(3'"&-300#-4&"'(4&=(2'4,"'40&N0#:?
7(=4-(02$#=(4++"&3(,#0$;*(*@(#20530*;+43"'(-3"2(4&3+$-(30**"&-(#)+4"420&)=4-(024'(
(O;+0#"'40&(&,4&((#)'4*(30##(3'40&;(#20&)30++(3'0#2)=4-(04&50#*"'40&=4(N(#)('3?
(#20&&(+ 4&3+$-(2-('(3'0#) ;0+43(*(&) 3#4*4&"+ '(37&434"&2 .;#05(2240&"+ 4*",("&"+12'/)
'7( &('N0#: ;(#20&&(+ 05 30*;$'(# '(37&43"+) '7( 4&'(#&"+ 2(3$#4'1 ,$"#-2 05 $24&, =4-(0
*0&4'0#4&,4&(&'(#;#42(2)('3?7(#(+(="&';"#'4(2"&-N4'&(22(23"&;"#'434;"'("&-4-(&'45145
4'42&(3(22"#1)"2270N&4&4,??
?????????????????
?????????????
?????????????????????
???????????????????
????????????
?????????????
??????????????????
???????????????????
??????????????????
???????
??????????????????
??????????
?????????????
???????????????
??????????????????????
???????????????????
?????????
?????????????????????
?????????????????
?????????????
????????????
?????????????
??????????????
????????????????????
????????????
?????????????
Fig.1 the structure of video surveillance group
THE PREPARATION FOR VIDEO SCENE INVESTIGATION
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Fig.2 The broadband spectrogram and the frequency spectrogram from the voice with high pitch 
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EXPERIMENT AND ANALYSIS
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The experimental corpus and design
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The experimental result and analysis 
Analysis on the data from the voice with different pitch
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Pitch
(Hz)
Syllable
F01 F02 F03 F04
?F02=
F02/ F01
?F03=
F03/ F01
?F04=
F04/ F01
1 120 161 216 266 1.34 1.80 2.22
2 106 146 184 236 1.38 1.74 2.23
3 118 155 204 256 1.31 1.73 2.17
4 113 144 184 236 1.27 1.63 2.09
5 118 158 203 250 1.34 1.72 2.12
 
Table 1 Different pitch and changing depth
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Fig.3 The wideband spectrogram from \san\ in m1
The main reason is when pitch becomes higher, original parameter setting of normal pho-
netic analysis software cannot work anymore. 
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Fig.4 The numerical curve of formant corresponding to two kinds of pitch
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Table 2 The measurement of the formant value from /yi/ in m1
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THE PROCESSING METHOD FOR THE VOICE MAP WITH 
CHANGING PITCH
Method of adjusting bandwidth
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Figure 1: Competitive groups of the countries in nanotechnology  
and their competitive status
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Figure 2:  The positioning strategy through competitive groups
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the graphical aspects of the writing is physiology of writing - an acquired ability gained by 
conscious training to use the writing to capture mental processes.
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Fig. 1. Envisioning the near future of technology6 
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Fig. 4. Cloud Computing diagram16
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Figure 2. Flowchart of handling mobile devices 2
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Figure 1. Computer generated human - avatar (left) and real actor (right)
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Figure 2. SIMmerson software’s screenshot. Different letters denotes some software features 
and will be reffered to throught the paper.
G&  !)4&2'#$3'0#2N70'("374&'(#=4(N4&,"&-4&'(##0,"'40&"''7(3"-(*1*('N4'7*(*@(#205'7(07&2
0;:4&2&4=(#24'1P2;;+4(-712432"@0#"'0#1./'0-('(#*4&(45 '7(130$+-3#("'("30*;$'(#;#0,#"*'7"'
N0$+-#("+42'43"++124*$+"'("7$*"&;(#20&"+4'1?7("33(;'(-'7(37"++(&,("&--(+4=(#(-'7(30*;+('(-205'N"#(
'0'7(4&"1  G?4:(4**(&.4?(?)24*$+"'(-*"&/N"2@0#&.4&2;"7#)ABBBXF/?05'N"#(;#(2(&'(-4&'742
;";(#4230&24-(#"@+14*;#0=(-=(#240&5#0*'7(4:(4**(&@0'74&30&'(&'"&-'(37&0+0,1?
 '*"120$&-("21'"2:)(2;(34"++150#'702(N70N0#:4&'7(Q(+-50#20*('4*()@$'205'N"#(-(=(+0;(#N"#&'
N4++&0'@(("21? (&&45(# 42*$372*"#'(# '7"&10$ '74&:?('#4(=(- 5#0*7'';XZZNNN?24**(#240&?30*Z37"#"3'(#y
4&'(##0,"'40&?"2;O.
B
"+(	+2(&)'7(205'N"#(-(=(+0;(#)N"#&2'7"'(&455(#42"37"++(&,("&-'7"''7(0&+1N"127(N4++0;(&$;4245
$2(#2;(&-"+0'05'4*(@$4+-4&,#";;0#'?0$#3(X(9*"4+30**$&43"'40&05'7(0&(05'7("$'70#2N4'7#?	+2(&?
			???
122
5'(# #(2;0&2( 42 ,4=(&) "--4'40&"+ 50++0N $; R$(2'40&2 ";;("#) N74+( ;#0,#"* (+4*4&"'(2
'702(R$(2'40&2'7"'$2(#27"=("2:(-0#'702('7"'7"=(+02''7(4##(+(="&3(?7(+"2'R$(2'40&0#
2'"'(*(&'"&-2$2;(3'P2#(;+1"#(-42;+"1(-0&'7(23#((&.4,$#(A9/?&0#-(#'0"374(=(*0#(
#("+42'4330&=(#2"'40&=043(#(30,&4'40&42"--(-"2"&0'7(#=4#'$"+#("+4'130*;0&(&')"++0N4&,
'7(4&'(#=4(N(#'030&=(#2(N4'7'7(37"#"3'(# 4&&("##("+ '4*(11?2&0'(-@1	+2(&.  F/)
'7(#(42)0530$#2()"+"3:052;0&'"&(4'1"&-#("+42*4&'7(24*$+"'(-4&'(#=4(N@$'2'$-(&'*$2'
20*(70N4&;$'0#2(+(3''7(-(24#(-R$(2'40&N74+('7(24*$+"'(-2$@>(3'N"4'2?0N(=(#)'7(
-(+"1-0(2,4=('7('#"4&(('4*('0'74&:"&-'0-(=(+0;@(''(#7"@4'2.;?H/?742420524,&4Q3"&'
4*;0#'"&3((2;(34"++14&(-$3"'40&"+(&=4#0&*(&')@(3"$2('7(#(42"2;"3(50#(="+$"'4&,"&-
+("#&4&,N4'74&;"$2(2)20'7"'3"&@(@(''(#$2(-4&'7"'(&=4#0&*(&''7"&4&#("+0&(?
+'70$,70$#,0"+42'024*$+"'("#("+4&'(#=4(N)'7(;0224@+(R$(2'40&2"&-#(2;0&2(2*$2'
@(+4*4'(-'0'702(;+"&&(-"2'7(23#4;'N"2-(=(+0;(-?<7"'";;("#2'0@("2(#40$2+4*4'"'40&)
70N(=(#)42&0'"2#(2'#43'4=("24'*"12((*. 4#2')'7(#(42"+4*4'(-2('052'"&-"#-R$(2'40&2
'7"';#0=4-(4*;0#'"&'-4",&02'434&50#*"'40&?7(2(R$(2'40&2"#(4&3+$-(-4&'7(23#4;'?(39
0&-)'7(23#4;'055(#2"#("20&"@+1#437="#4('105R$(2'40&2),4=4&,'7(2'$-(&''7(0;;0#'$&4'1
'0;#"3'43(R$(2'40&50#*$+"'40&?74#-)(=(&'70$,7'7(R$(2'40&2"#(+4*4'(-)'7(#(N4++2'4++@(
7$&-#(-2"="4+"@+()*":4&,4';0224@+('0;#0=4-(;"'72#(;#(2(&'4&,*"&1#("+42'434&'(#=4(N2?
4&"++1)#(2;0&2(2N4++-(;(&-0&70NN(++'7(2'$-(&'7"2+"4-'7(50$&-"'40&50#'7(R$(2'40&2)
*":4&, #";;0#' -(=(+0;*(&' "& (22(&'4"+ ;"#' 05 '7( 2$33(225$+ 24*$+"'(- 4&'(#=4(N .	+2(&)
  FXH/?
	&(05 '7(*02'-42'4&3' 5("'$#(205 '742205'N"#( 42 '7"'(&&45(# 42-455(#(&' 4&("3730&9
=(#2"'40&)@"2(-0&"30*@4&"'40&05=(#"34'1);(#20&"+4'1)*0'4="'40&2)"&-*00-? ;(34"++1
-(24,&(-"&-;"'(&'(-+0,43212'(*"++0N2'7(37"#"3'(#'0;#0=4-("-455(#(&'30&=(#2"'40&"+
(O;(#4(&3((=(#1'4*()(=(&45'7($2(#"''(*;'2'02"1'7(2"*('74&,24&'7(2"*(0#-(#("37
'4*(?<4'7"&(&,",(-$2(#N70'#4(2'0'"+:"@0$'-455(#(&''74&,2"2N(++)4'@(30*(2&("#+1
4*;0224@+('07"=('7(2"*(30&=(#2"'40&'N43(12?
"37'4*('7(212'(*42$2(-'0;#"3'43()'7(24*$+"'(-2$@>(3';#0=4-(2-455(#(&'#(2;0&2(2)
20*('4*(24&-43"'4&,'#$'75$+@(7"=40#"&-"'0'7(#'4*(22$@'+14&-43"'4&,-(3(;'40&*0'4="'(-
(4'7(#@1#(=(&,(0#Q&"&34"+&((-?<7"''7(37"#"3'(#N4++2"1-(;(&-20&X/=(#1'74&,'7"'
7"2@((&-423$22(-'7#0$,7'7((&'4#(30&=(#2"'40&lA/7(37"#"3'(#P2;(#20&"+4'1'1;()N743742
#"&-0*+12(+(3'(-@1'7(30*;$'(#@(50#(("3730&=(#2"'40&?2'7(37"#"3'(#,(&(#"++15#4(&-+1
"&-50#,4=4&,0#4*;"'4(&'"&-3$#'SlH/7(37"#"3'(#P25((+4&,2'0N"#-2'7($2(#)-#4=(&@170N
N(++'7($2(#7"2@$4+'#";;0#'N4'7'7(37"#"3'(#lE/<7"''7(37"#"3'(#N"&'2'0'"+:"@0$'?(
*"17"=(-455(#(&',0"+20#4&'(#(2'2'7"&'7($2(#?7(2(5"3'0#2"#($2(-'03#("'(;#0@"@4+4'4(2
50#N7"''7(37"#"3'(#N4++2"1)"&-'7(&0&(05'702(#(2;0&2(242#"&-0*+12(+(3'(-5#0*"+42'
05";;#0;#4"'(#(2;0&2(2H?
&1+("#&4&,"&-;#"3'434&,054&'(##0,"'40&2:4++2*$2'@(50++0N(-$;@1"-(R$"'(5((-@"3:
4&0#-(#'0"22(22'7(-(34240&2'7"'"#(*"-(?&;0+43(;#"3'43(4'42-45Q3$+''0"374(=('742)
@(3"$2()"2(O;+"4&(-@10+N(++('"+?.ABB!/;0+43(05Q3(#2*"1&(=(#Q&-0$''7"'"2$2;(3'
'7(1+"@(+(-"2-(3(;'4=(N"2"3'$"++1@(4&,'#$'75$+)"205Q3(#205'(&#(3(4=(&05((-@"3:0&
"3"2(0&3(4'42#(5(##(-50#;#02(3$'40&.;?AG!/?24'42&0'(-@1#4>)4'42&0'2$#;#424&,'7"'
,#("'(# (O;(#4(&3("&-*0#(1("#2 4& 2(#=43(-0&0' #(2$+' 4& 2$;(#40# "33$#"31 4&-('(3'4&,
-(3(4'?.#4>)ABBAXFE9GA/?"=4&,'7424&*4&-)4&"'#"4&4&,(&=4#0&*(&');#0=4-4&,"33$#"'(
5((-@"3:4205'7(*02'4*;0#'"&3(E?
7( 4*;0#'"&3(05 '7( 5((-@"3: 42N(++ #(30,&4J(- 4&?5'(#Q&4274&," 24*$+"'(-
30&=(#2"'40&) $2(#2 #(3(4=( " -('"4+(- "22(22*(&' .5((-@"3:/ '7"' "++0N2 '7(* '0 '#"3: '7(4#
;#0,#(22) 4-(&'451 '7(4# 2'#(&,'72 "&-N(":&(22(2) "&- #(3(4=( 2$,,(2'40&2 50# 4*;#0=(*(&'?
2(#23"&"+20=4(N"+4&(9@19+4&((="+$"'40&05'7(4#30&=(#2"'40&37043(2"&-#(;+"1'7("$9
-40"&-=4-(005'7(4#(O37"&,(2?7#0$,7'7(30&=(#2"'40&$2(#3"&*":(&0'(2.4,$#(A9/?
2(#"374(=(*(&'42"22(22(-@1&$*(#43230#(N74373"&@($2(-'0'#"3:'7(4#4*;#0=(*(&'?
2(#23"&'"+:'0'7(37"#"3'(#2N4'7"30*;$'(#*43#0;70&(?7(4#2;((3742#(30#-(-)"++0N4&,$2(#2'07("#'7(4#
0N&'0&(05=043(N7(&'7(1#(=4(N'7(4#30&=(#2"'40&2?
A0#(-('"4+23"&@(50$&-"'7'';XZZNNN?24**(#240&?30*Z;(0;+(24*?"2;O
H('#4(=(-5#0*7'';XZZNNN?24**(#240&?30*Z;(0;+(24*?"2;O
E0&-$3'4&,-(@#4(52"5'(#("37'#"4&4&,"3'4=4'1"&-4&2'#$3'0#92'$-(&'2-423$2240&*"1@(20*((O"*;+(270N'0
"374(=('742?
(&"-4+43)=0&4*4#="&0=43)	+4=(#">43
AH
7(&$*(#43230#(,4=(2$2(#2"@"2(+4&("374(=(*(&'+(=(+'7(13"&'#1'0@("')(&30$#",4&,
#(;("'(-;#"3'43(?
 ((-@"3: 42 &0' 0&+1 ;#0=4-(- "' '7( (&-) @$' '7#0$,70$' '7( 30&=(#2"'40&? &'(#=4(N(#2
3"&"&-,('"-=43(5#0*"&0&23#((&30"373"++(-*"&'7".4,$#(A9/?&0#-(#'0,"4&
"--4'40&"+4&50#*"'40&)$2(#7"2'N0@$''0&20&742-42;02"+9(+;N4'7N7"'2"4-@$''0&
."++0N2$2(#'0"2:*"&'7"#(,"#-4&,5$#'7(#4&24,7'4&'074237043(2/"&-(+;0&N7"'
'7(37"#"3'(#2"4-@$''0&.$2(#23"&"2:*"&'7"'0(O;+"4&N7"''7(37"#"3'(#42'74&:4&,
"&-2$,,(2'&(O'2'(;2/.4,$#(9/?*"&'7",4=(2$2(#2&0&=(#@"+5((-@"3:@"2(-0&'7(4#
30&=(#2"'40&37043(2'04&-43"'(;(#50#*"&3(#"&,4&,5#0*;00#'0(O3(++(&'?7("+204&-43"'(2
N7(&"37043(*"1@(@(''(#4&20*(24'$"'40&2'7"&4&0'7(#2.4,$#(H/?

 
 
  
/
>

|$
#
<

<#
 
on screen coach called SIMmantha.
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Table 1. Advantages of the SIMmerson training over traditional role plays. Retrieved from 
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Figure 4. Animations designed to communicate emotional states  
(Mulkern, Punako, 2011).
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FIgure 5. The virtual interrogation room (Mulkern, Punako, 2011).
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Figure 6. An illustration of contempt and anger on the suspect’s  face (Luciew, Mulkern, 
Punako, 2011:8)
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Fluorescence quenching caused by NH4NO3
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"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
@¤4NO3 was 0, 4.0×10
-6, 5.0×10-5, 1.0×10-4, 2.0×10-4, 
3.0×10-4, and 5.0×10-4 mol/L, respectively).
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Effect of reaction time
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Effect of medium pH
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Determination of real samples
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Table 2. Determination of NH4NO3 in real samples (n=5).
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BEHAVIOR DETECTION METHODS
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Fig. 7 The movement direction change of the human body
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 Figure 1. Three components make up a Cloud computing solution 2
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 Figure 2. SPI architecture3
A&'70&1?(+'()0@1?(+'()7?
?)0@(#'+2(&;('(#+0$-0*;$'4&,X#"3'43"+;;#0"37);",(!)4,$#(
?H)3#"N4++)ABB
H4*"'7(#)$@#"$*"#"2N"*1)"&-7"7(-"'45)+0$-(3$#4'1"&-#4="31);",()4,$#(A9H)	P(4++1)
2009
"#400+(2:4
169
330#-4&,'0'7(4#;$#;02()"2#(5(##(-4&4,$#(A)'7(3+0$-4205'(&";;+4(-4&<0#49
(&'(-212'(*2)212'(*2"&"+1242)Q&"&3()212'(*2'7"'#(R$4#(30*@4&4&,#(20$#3(2'0"374(=(
,#("'(#;#03(224&,;0N(#"&-*0#(?<4'7#(2;(3''0'7(-(=(+0;*(&'4?(?4*;+(*(&'"'40&05'742
"#374'(3'$#()'7(3+0$-3"&@(;$@+43);#4="'(0#71@#4-?
Cloud services
+0$-2(#=43(2"#(-4=4-(-4&'0'7#((@"243'1;(2-(;(&-4&,0&'7(4#*0-(050;(#"'40&"2
270N&4&4,$#(HX



/
>?|$
#

#4
Software as a Service (SaaS)Y#(;#(2(&'2'7(";;+43"'40&+(=(+055$&3'40&4&,05'7(2(#=43(?
""42@"243"++1"205'N"#(-(=(+0;(-@1"'74#-;"#'1)N74+(4'424&2'"++(-"&-*"4&'"4&(-@1
'7(2$;;+4(#05""2(#=43(2?&-$2(#2'7#0$,7'7(&('N0#:"33(22"&-$2('7(2(#=43(205'742
2(#=43(?<(++9:&0N&(O"*;+(2"#(*"4+"&-"700*"4+212'(*250#(+(3'#0&43*"4+N7(#('7(
$2(#27"=(&04&24,7'4&'07"#-N"#("&-205'N"#(30&Q,$#"'40&0530*;$'(#212'(*20&N7437
'7(1#$&?
Platform as a Service (PaaS)Y#(;#(2(&'2"2(#=43(N7(#('7(2$;;+4(#05'7(2(#=43(;#09
=4-(2"-(=(+0;*(&'(&=4#0&*(&'50#$2(#2N7030**0&+1-(=(+0;<0#4(&'(-";;+43"'40&2?
742*0-(+055(#2"-(=(+0;*(&'(&=4#0&*(&'50#N7437'7(2$;;+4(#*"4&+1,$"#"&'((250#'7(
5$&3'40&"+4'105'7(Q&"+;#0,#"**4&,30-(?	=(#"++)""270$+-@(37"#"3'(#4J(-@1X
@4+4'1 50# 4&-(;(&-(&' 3+4(&' -(=(+0;*(&' "&- 4*;+(*(&'"'40& 05 3$2'0* 30&3(;' "&-
'00+2
("+9'4*(-(+4=(#105+0$-2(#=43(2
(&(#"+0;(#"'40&"+"&-5$&3'40&"+2$;;0#'
Infrastructure as a Service (IaaS)Y&5#"2'#$3'$#("2"2(#=43(#(5(#2'0'(37&0+0,4(2'7"'
"++0N;(#50#*"&3(05+0$-30*;$'4&,30&3(;'?7($2(#205'7(2(2(#=43(27"=('7("="4+"@+(
4&5#"2'#$3'$#(30*;0&(&'2).-"'"@"2(2)Q#(N"++&('N0#:;#0'(3'40&)&('N0#:2"&-&('N0#:30&9
&(3'40&2);#03(220#2)('3?/?&5"3')""42"2(#=43('7"';#0=4-(2"&"@2'#"3'40&05'7(7"#-N"#(
;0'(&'4"+4&'7((1(205'7($2(#?7(2$;;+4(#05'7422(#=43(7"230*;+('(30&'#0+0=(#'7(7"#-9
N"#("&-205'N"#(5$&-"*(&'"+20&'742+(=(+?"2435("'$#(250#""4&5#"2'#$3'$#("#(X
Scalability Y"@4+4'1'023"+(4&5#"2'#$3'$#(#(R$4#(*(&'2-(;(&-4&,0&'7(3+4(&'&((-2)+4:(
;#03(224&,;0N(#)N0#:4&,*(*0#1"&-*(*0#150#-"'"2'0#",(?
Pay as you go Y"@4+4'1'0;"1"&-,('(O"3'+1'7(#(R$4#(-4?(?&(3(22"#14&5#"2'#$3'$#(?
The best kind of technology Y"33(22'0'7(@(2''(37&0+0,150#",4=(&212'(*;(#50#*"&3(
N74+2'30*;+14&,N4'7'7(302'9;(#50#*"&3(3#4'(#4"?
E00,+(
(=(+0;(#23"-(*1)<7"'42+0$-0*;$'4&,S)7'';2XZZ-(=(+0;(#2?,00,+(?30*Z";;(&,4&(Z'#"4&4&,Z4&'#0Z
N7"'4233)"2'-"'(05=424'XAF?A?ABH
			
	X
???
FB
Virtualization
+0$- 2(#=43(2 "#( @"2(- 0& '7( 2(#=43(2 ;#0=4-(- =4" 2(#=(# =4#'$"+4J"'40&W) N7(#( ("37
2(#=(#(O(3$'(2"$'0&0*0$2";;+43"'40&.0&(0#*0#(/);022(22(2'7(";;#0;#4"'(&('N0#:30&9
&(3'40&)"&-2$;;+4(2'7(;#0;(#*$+'49$2(#2(#=43(?4#'$"+4J"'40&#(;#(2(&'2'7(30#&(#2'0&(05
+0$-30*;$'4&,30&3(;'?742"++0N27"#-N"#(#(20$#3(2";;#0;#4"'('0@("++03"'(-'0"#"&,(
05";;+43"'40&2-(;(&-4&,0&'7(&((-)#(2$+'4&,4&4&3#("2(-(5Q34(&31)$'4+4J"'40&"&-#(-$3(-
302'2?7(4-("05$24&,=4#'$"+4J"'40&42'7"''7(#(20$#3(205"24&,+(;71243"+30*;$'(#3"&@(
-4=4-(-4&'0+0,43"+#(20$#3(2"&-30&=(#'(-4&'02(=(#"+=4#'$"+*"374&(2?<4'7=4#'$"+4J"'40&
'7(30*;+(O4'105'7(212'(*'7"'#$&24&'7(@"3:,#0$&-42-42,$42(-"&-'7($2(#7"2&04&24,7'
4?(?'74&:2'7"'42N0#:4&,0&"24&,+(#(20$#3(4&'7((O(3$'40&05";"#'43$+"#;#03(-$#(?+20)
=4#'$"+4J"'40&2$;;+4(2"-(,#((05 420+"'40&50#3(#'"4&50#*205#42:=$+&(#"@4+4'1? 5",4=(&
212'(*0#";;+43"'40&20+$'40&42;0'(&'4"++1'7#("'(&(-@1";"#'43$+"#7"J"#-)'7(2'"#'4&,;04&'
50#20+=4&,'7(;#0@+(*N0$+-@('0#(2'"#''7(=4#'$"+2(,*(&'N7(#('7(&(2'(-;#03(22(2'7"'
033$##(-"2"#(2$+'05(O'(#&"+4&i$(&3(2N0$+-@(30*;+('(+1(O(*;'?
$@0)%:%@$/-/$02@@/-@%-5%J%@$/-
Approach to the analysis

4,4'"+50#(&243242",(&(#43'(#*'7"'42$2(-'04-(&'451'7(";;#0;#4"'(";;#0"37'0"&"+1J9
4&,30*;$'(#2.'7(4#*(*0#12(,*(&'2/0#0'7(#-4,4'"+*(-4""2N(++"2'03#("'(#(;0#'250#"++
'7(#(2$+'2)4&3+$-4&,'7(50$&-(+(3'#0&43(=4-(&3("&-4'2;#0;(#4&'(#;#('"'40&50#'7(#(+(="&'
4&2'4'$'40&2?
7(;"#'05-4,4'"+50#(&2432N7437-("+2N4'72(3$#4'1)2'$-1)#(2("#37"&--03$*(&'4&,509
#(&243"#'45"3'2'7"'3"&@(+03"'(-4&'7(&('N0#:90#4(&'(-30*;$'4&,4&5#"2'#$3'$#(0#30*;$'(#
&('N0#:24&,(&(#"+423"++(-&('N0#:50#(&2432?7422(,*(&'055(#2"-="&3(-4-(&'4Q3"'40&05
&('N0#:30&Q,$#"'40&2)"--#(22(2"&-&('N0#:"''#4@$'(2;(#'"4&4&,'0&('N0#:"-";'(#2"2N(++
"2'7(0;(#"'4&,212'(*'7#0$,7N7437'7(127"++@($2(-"2'7(27";("&-30&'(&'05'7(-"'"
'#"&24'4&,'7#0$,7'7(*?&'(#*205"''"3:)'7(;0224@+(+03"'40&05'7("''"3:(#42"+N"12'7(
;#40#4'150#2$33(225$++130*;+('4&,'7("3'4=4'4(24&'742"#("?7(30&2(R$(&3(205'7("''"3:2
05'(&*"130&'"4&'#"3(205'7("''"3:(#)@0'74&'(#*2054'2"3'40&"&-054'2+03"'40&?2@"243
(&'4'4(24&'7(2('1;(205"&"+1J(2'N024-(2"#('":(&4&'030&24-(#"'40&X
 ''"3:(-24-(.2)2(#=(#2)3+0$-212'(*2"&-0'7(#'1;(20530*;$'(#212'(*2'7"'
7"=( 3(#'"4& 3";"@4+4'4(2 50# &('N0#: 30**$&43"'40& =4" " ;"#'43$+"# &('N0#: 4&'(#9
5"3(/
 ''"3:4&, 24-( .3"& @( '#("'(- "2  "--#(22) &('N0#: -0*"4& "#(") '#"3(2 05 "3'4=49
'4(237"#"3'(#42'4305";"#'43$+"#205'N"#(";;+43"'40&2)('3?/?
&,(&(#"+)*02'"&-"+*02'"+N"124&'7(";;#0"37'0-(Q&4&,'7("''"3:2)0&+1'7("''"3:(-
24-(42"="4+"@+(?'42+(22+4:(+1'7"'5#0*2'"#''7("''"3:4&,24-(N4++@("="4+"@+(50#"&"+1242
4?(?'7#0$,7'7(30*;$'(#212'(*N743742;(#50#*(-'7("''"3:4&,"3'40&?$'&0'"+N"12'7("'9
'"3:(#42-4#(3'+14&#(+"'40&N4'7'7("''"3:(-24-(?0*(05'7("''"3:2"#(3"##4(-0$'@1'7(209
3"++(-2(30&-"#1+(=(+05(O42'(&3(4&'7(&('N0#:$24&,'7(4&'(#3(;'0#*('70-2@12&45Q&,
&('N0#:'#"5Q3N7(#('7("''"3:(#3"&@(30&&(3'(-'0'7(&('N0#:-(=43(.2N4'37)7$@)#0$'(#/
"2"&('N0#:(&'4'10&'7(2"*(+(=(+N4'70'7(#&('N0#:&0-(20#"-*4&42'#"'4=(2(,*(&'N70
7"2(O(3$'4=(30&'#0+0=(#&('N0#:-(=43(.#"#(+1/?
	&3('7(N(":&(22(205'7(212'(*"#(4-(&'4Q(-)@"2(-0&'7(2(-"'"2;(34Q3"3'40&2270$+-
@( ;(#50#*(-) 2$37 "2 ;(&('#"'40& 0# 4&'#$240& 4&'0 " 30*;$'(# 212'(*) -0N&+0"- -"'" "&-
37"&,(24&'7(*(*0#1*(-4$*05(*@"''+(-212'(*?


W0224@4+4'105'7(30*;$'(#'0702'2(=(#"+4&-(;(&-(&'=4#'$"+";;+43"'4=(0#-"'"2(#=(#2?
"#400+(2:4
F
Figure 4. Hubs and monitoring6

	&'7(0'7(#7"&-)&('N0#:50#(&24323"&@(";;+4(-4&'7("&"+1242055$&3'40&"+&('N0#:
'0;0+0,14&2093"++(-4=(0#(&2432'"'(?742";;#0"374&=0+=(223"&&4&,'7((&'4#(&('N0#:
4&5#"2'#$3'$#()4&;$'90$';$''#"5Q3'0"++(&-&0-(24&'7(&('N0#:"2N(++"2&('N0#:30&Q,$9
#"'40&;"#"*('(#205(&-&0-(2"&-05&('N0#:-(=43(2'7"'*"4&'"4&'7(5$&3'40&"+4'105'7(
&('N0#:?2;"#'05'7(*('70-2"&-'00+2$2(-4&'7(;#"3'43(05&('N0#:50#(&2432"#(X"&"+1242
05;#(=40$2+1,(&(#"'(-&('N0#:
+0,2l(&3";2$+"'4&,'7(-"'"2(,*(&'2.-"'"-$*;2/"2
;"3:('2'#"&25(##(-"3#022'7(&('N0#:l,(&(#"++1*0&4'0#4&,'7(&('N0#:"3'4=4'150#2;(34Q3
&('N0#:"-";'(#2$24&,<4#(27"#:0#4--+(#l;"#"++(+4&Q+'#"'40&"''7(&('N0#:+(=(+05&('N0#:
"-";'(#2"&-&('N0#:"&"+1242";;+43"'40&22(;"#"'(+150#("37(&-&0-(4?(?-(=43(?&'7423"2()
"'70#0$,7:&0N+(-,(05'7(2'#$3'$#(05&('N0#:-"'";"3:('242"3#$34"+5"3'0#50#'7(2$33(229
5$+(&50#3(*(&'0550#(&243"&"+1242?
Cloud Forensics – Challenges 
2;#(=40$2+1*(&'40&(-)-"'"2(3$#4'14&'7(3+0$-4205;#4*"#14*;0#'"&3(50#4'2;#0;(#
(O42'(&3(?'"#'4&,5#0*'742)'7(#(42"&((-)'0-(Q&('7(-0*"4&"#("055$&3'40&"+;#03(-$#(2
'7"'30$+-@($2(-)N7437@(+0&,'0'7(Q(+-05-4,4'"+50#(&24324?(?&('N0#:50#(&2432'7"'30&9
3(&'#"'(20&&('N0#:'0;0+0,4(2?

Figure 5. Where is cloud forensics?7
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SOME PRACTICAL RECOMMENDATIONS
Providing network forensic artifacts 
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Table 1. Required procedural capability for vital cloud forensic analysis
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  Figure 6. Schematic content of Cloud forensic tools capability
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Fig.3:Coupling solution
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Fig.4:Simulant velocity attenuation and calculated velocity attenuation
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Inductively-coupled plasma mass spectrometry (ICP-MS)  
('70- 9 42 =(#1 2(&24'4=( .ß B) *,Z+/) "&- *('70- 9 3"& @( ";;+4(- 50#
"&"+124205"2*43#0'#"3(2?43'$#(H270N2237(*"'43;#(2(&'"'40&05'7(9*('70-
0&N74374'423+("#+12((&'7"''7("'0*4J"'40&05'(2'(-2"*;+(42*"-(4&;+"2*""''7('(*9
;(#"'$#(055(N'70$2"&-2?
="&">(+0=$:)+(:2"&-"#="&0=4C)4+"&M"#:0=4C
211
Picture 3. 37(*"'43;#(2(&'"'40&05920
Scanning electron microscopy (SEM/EDX) 
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1 picture. Alterations of content of organising pre-trial investigation
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THE ESSENTIAL DIRECTION OF THE DEVELOPMENT  
OF ORGANIZING OF PRE-TRIAL INVESTIGATION  
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 Picture 1. Early civilization handprint images
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Picture 2. Anthropometric system
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Picture 3. Ear physiologyG
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Picture 4. The development of the human ear21
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Picture 5. Geometric characteristics of the ear
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Picture 6. The human ear
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Picture 8. Common earprint parts
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education, this organ remains, during the entire life, like the intangible legacy of heredity and 
of the intra-uterine life?AF
Picture 9. Earprint discovering
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Picture 10. The stages of the classic ear recognition
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Picture 11. Iannarelli’s system measures
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Picture 12. Voronoi diagrams
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Figure 1. Raw FTIR absorbance spectra for samples taken  
at 22 different sampling locations
Figure 2. Normalized absorbance spectra in the region 1800-650 cm-1
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Figure 3. Discriminative power shows at which wavenumbers in FTIR spectra of soil from 
different locations absorbance is most different between samples. The spectral regions around 
1490-1400cm-1 and 1080-1200 cm-1
#$*|#$%

"2(-0&'7(2(4-(&'4Q(-4*;0#'"&'N"=(&$*@(#2"&-"330#-4&,'0"224,&(-@"&-2054&0#9
,"&43204+30*;0$&-24'42;0224@+('0-#"N30&3+$240&"@0$'N7"'4&0#,"&4330*;0$&-2*"4&+1
-455(#@('N((&204+25#0*-455(#(&'+03"'40&2?7(*02'-42'4&3'4=(42"@20#;'40&@"&-"'"#0$&-
B B3*9N743730$+-@("224,&(-'024+43",(+21?7(@"&-"#0$&-GF3*930$+-@("224,&(-
'0 20-4$* ;702;7"'() "**0&4$* @42$+;7"'( 0# J4&3 37#0*"'(22?'  B 3*930$+- "+20 @(
"N(":@"&- 5#0*24+43",(+AH?7(@"&-"#0$&-EBB3*9 30$+-@("224,&(- '0"**0&4$*
@43"#@0&"'()N74+(@"&-2"#0$&-E B3*930$+-@(5#0*="#40$23"#@0&"'(2?7(R$"&'4'105
'7(2(4&0#,"&4330*;0$&-24&204+2"*;+(242N7"'*":('7(2(204+2-455(#(&'"&-N7"'3"&@(
#(i(3'(-4&'7(4#2;(3'#""&-2(#=("2"3#4'(#40&50#-423#4*4&"'40&05204+2"330#-4&,'0
'7(4#0#4,4&?
A4++(#)??)<4+:4&2)??)&5#"#(-;(3'#""&-7"#"3'(#42'43#(R$(&34(205&0#,"&430&2)&"+1'43"+7(*42'#1)
AE.G/);;?AWH9A E) WA
AA4++(#)??)<4+:4&2)??)&5#"#(-;(3'#""&-7"#"3'(#42'43#(R$(&34(205&0#,"&430&2)&"+1'43"+7(*42'#1)
AE.G/);;?AWH9A E) WA
AH4++(#)??)<4+:4&2)??)&5#"#(-;(3'#""&-7"#"3'(#42'43#(R$(&34(205&0#,"&430&2)&"+1'43"+7(*42'#1)
AE.G/);;?AWH9A E) WA
(+(&"$&C"&)
$%"&8"#"3)="&"4+($2&4C)="&$#4I4C)4-4>""'4>")$#00#$,"
AW 
0
3
0
3A
0
3H
0
3E
0
3W
0
3!
0
3F
0
3G
0
3 
0
3
B
0
3

0
3
A
0
3
H
0
3
E
0
3
W
0
3
!
0
3
F
0
3
G
0
3
 
0
3A
B
0
3A

0
3A
A
0
3
B?
B
H?
A
W?
!
A
? 
E?
W
H?
H
E?
B

?B
E?
 
!?
A
2.
6
E?
F
F?

1.
7
2.
0
AW
?A
W
?G
H?
W
H?
 
H?
E
2.
5
A!
?A
0
3A
B?
B
H?
E

? 
H?
W
W?
W
W?
H
 ?
W
!?
H
!?
 
W?
!

?W
F?

H?
A
H?
!
E
? 
E
?W
2.
9
W?
G
2.
6
E?
G
H
?H
0
3H
B?
B
B
? 
G?
F
W
?A
E?
F
F
?!
E
?G
G?
 
 ?
A
HB
?G
H
?A
!?

 ?
H
A
?F
E
?B
G?
H
B
?F
F?
W
G?
 
G
?F
0
3E
B?
B
AA
?G
AE
? 
B
?W

?E
A
?F
W
?G
H
? 
A!
?E
AE
? 
G?
 
AB
?B
H 
?!
H
?!
AA
?H
G?
F
F
?A
!
?W
H!
?E
0
3W
B?
B
F?
H
B
?
AG
?!
W
?
W?
W
G?
!
AH
?W
F?
B
E?
H
W?
A

?W
HH
? 
F?

A
?
2.
1
B
?B
H
?B
0
3!
B?
B
 ?
 
AB
?A
B
?
!
?B
 ?
B
G?
W
AB
?A
E?
E
E?
F
EH
?!
AA
?B
G?
!
B
?H
E?
 
W?
E
HG
?!
0
3F
B?
B
H
? 
G?
B
!?
F
W?

F
?

?H
H?
B
F?
B
AF
?!

?A
 ?
E
W?
F
F?
E
W?
E
HB
?B
0
3G
B?
B
F?
B
 
? 
G
?E
AH
?E
HW
? 
 ?
!
AG
? 
!!
?E
E
?B
H
?G
B
?E
AA
?E
W
?!
! 
?
0
3 
B?
B
!
?
B
?H
F?
H
G
?F
E?
!
B
?W
!B
?
!
?F
W
?G
F?
B

?G
F?
E
!A
?
0
3
B
B?
B
 ?
B
 
?H
!?
 
W?
B
W?
A
 ?

AF
?A

?A
 ?

H?
H
F?

!?
E
0
3

B?
B
G?
G
A
?W
E?
H
W?

HW
?!
F
?B
W?
 
E?
A
W?
B
H?
A
EE
?H
0
3
A
B?
B
H
?W
 ?
H
B
?H
B
W?
G
HB
?
AB
?E
!?
H
!?
!
!?
W
W
W?
B
0
3
H
B?
B
W?
E

?F
!
?A
H 
? 
H
?G
E
? 
!?

F
?B
AW
?B
0
3
E
B?
B
2.
3
G
?
H
? 
H?
 
E?
H
E?
W
H?
W
W
?W
0
3
W
B?
B
A!
?H
AG
?!
G?
A
!?
 
2.
4
E?
G
H
?B
0
3
!
B?
B
EH
?A
AH
?E
EA
?E
 ?
H
H 
?F
B
?H
0
3
F
B?
B
AH
?A
A
?E
A
?A
AW
?F
WB
?A
0
3
G
B?
B
 ?
A
H?
E
W?
H
AF
? 
0
3
 
B?
B
G?
B
H?
!
WB
?H
0
3A
B
B?
B
H?
!
 ?
E
0
3A

B?
B
WE
?A
0
3A
A
B?
B
Ta
bl
e 
1.
 In
te
rc
la
ss
 (M
ah
al
an
ob
is
) d
is
ta
nc
e 
fo
r 2
2 
cl
as
se
s o
f s
oi
l s
am
pl
es
 
(d
iff
er
en
t c
la
ss
 m
ea
ns
 d
iff
er
en
t o
ri
gi
n 
of
 so
il 
sa
m
pl
e)
.

					???
260
#(-43'(-3+"2205204+2"*
;+(2.;#(-43'(-+03"'40&/
03
03A
03H
03E
03W
03!
03F
03G
03 
03
10
03
11
03
12
03
H
03
E
03
W
03
16
03
F
03
G
03
19
03
20
03
21
03
22
3'$"+3+"2205204+2"*;+(2."3'$"++03"'40&/
03
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
03A
0
3
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
03H
0
0
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
03E
0
0
0
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
03W
0
0
0
0
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
03!
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
03F
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
03G
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
03 
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
0
0
0
0
03
10
0
0
0
0
0
0
0
0
0
3
0
0
0
0
1
0
0
0
0
0
0
0
03
0
0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
0
0
03A
0
0
0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
0
03H
0
0
0
0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
03E
0
0
0
0
0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
03W
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
03!
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
03F
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
03G
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
0
0
0
0
03 
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
0
0
0
03AB
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
3
0
0
03A
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
2
0
03AA
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
	<
Q
####"##
$
#/	Q#$
#
SIM
C
A analysis.
(+(&"$&C"&)
$%"&8"#"3)="&"4+($2&4C)="&$#4I4C)4-4>""'4>")$#00#$,"
261
-%$-5J/%$
7("4*05'742#(2("#37N"2'0(O;+0#('7(;0'(&'4"+052;(3'#0230;1"&-*$+'4="#4"'(
"&"+12424&3+"224Q3"'40&05204+2"*;+(25#0*-455(#(&'+03"'40&2@"2(-0&'7(4#2;(3'#"?
&"+124205'7(2;(3'#"05204+30++(3'(-5#0*-455(#(&'+03"'40&2270N2'7"'2$373+"224Q3"'40&
42;0224@+($24&,)"2"2$;(#=42(-3+"224Q3"'40&'(37&4R$()0&-"'"2('30&242'(-05GG
2"*;+(22;(3'#".AA-455(#(&'2"*;+4&,+03"'40&2/?7("374(=(-"33$#"31053+"224Q3"'40&N"2
 E?HAr?
' 42 4*;0#'"&' '0&0'( '7"' '7(#("#(;0'(&'4"+ +4*4'"'40&2 4&$24&,204+"&--('(#*4&"'40&
05'7(;+"3(05204+20#4,4&?
$#4&,'#"&25(#05204+5#0*3#4*(23(&()(2;(34"++14&'7(3"2(05
500'N("#)4'42;0224@+('7"'*4O4&,05'7(204+5#0*-455(#(&'20$#3(230$+-033$#'7#0$,7'4*(?
'424*;0#'"&''7"''742"2;(3'05'7(30&'"*4&"'40&05204+"2(=4-(&3(270$+-@(3+"#4Q(-N7(&
;#(2(&'4&,"&-4&'(#;#('4&,'7(#(2$+'205"&"+1242AE?
0N(=(#)'7(#(2$+'2;#(2(&'(-4&'742;";(#270N'7"'2;(3'#0230;1"&-*$+'4="#4"'(
"&"+124230$+-@(",00-50#(&243'00+50#-('(#*4&"'40&05'7(0#4,4&05204+2"*;+(2?7(#(2$+'2
N(#(0@'"4&(-$24&,#(+"'4=(+12*"++-"'"2('.GG2;(3'#"05204+)@"2(-0&AA-455(#(&'+03"'40&2/)
204&0$#5$'$#(N0#:)N(;+"&'04&3#("2('7(&$*@(#05-455(#(&'+03"'40&2"&-2"*;+(24'(2
N4'74&0&(+03"'40&4&0#-(#'05$++1(2'"@+427;0'(&'4"+"&-Z0#+4*4'"'40&205;#(2(&'(--423#4*49
&"'40&"&"+1242@"2(-0&2;(3'#0230;1"&-*$+'4="#4"'("&"+1242?
REFERENCES
? @-4?)<4++4"*2?)?)#4&34;"+0*;0&(&'&"+1242)<4+(1&'(#-4234;+4&"#1(9
=4(N2X0*;$'"'40&'"'42'432)A)EHH9EW )ABB
A? #(#('0&??)7(*0*('#432
"'"&"+124250#'7("@0#"'0#1"&-7(*43"++"&')
07&<4+(1x0&2'-)ABBH
H? (&,4J?)"#"3"??)":4#?)&(#??)(=4&-4:?)9
"&"+1242"&-
-423#4*4&"'40&05 50#(&243 204+) 0#(&24334(&3( &'(#&"'40&"+) E./) ;;?HH9HF)
ABBE
E? 742$*<??)$#=(1 ??) =4-(&3( -1&"*432X +03"#-P2 (O37"&,( ;#4&34;+( "&-
3#4*( #(30&2'#$3'40&) 0$#&"+ 05 (7"=40$#"+ #0Q+4&,) ./) ABBB ."33(22(-
HB?A?ABH/ 7'';XZZNNN?;#0Q+4&,?0#,Z>0$#&"+Z=0+y&0Z>@;y(-y>"&$"#1ABBBy9?
7'*+
W? 0O??)('(#20&??)0$&,?)$24:?)2;4&0J"?	?)7(50#(&243"&"+1242
05204+0#,"&43@1)0#(&24334(&3(&'(#&"'40&"+BG.A/)BF9!)ABBB
!? 
("(2237"+3:?)"&-0+Q?)"2"#'
??)($(#-4&,?)
(34240&3#4'(#4"50#
205'4&-(;(&-(&'*0-(++4&,053+"22"&"+0,1";;+4(-'0&("#4&5#"#(--"'")7(*09
*('#432"&-&'(++4,(&'"@0#"'0#112'(*2)EF)!W9FF)   
F? 
$&&<??)<0+-?);"''(#&#(30,&4'40&"&-3+"224Q3"'40&)4&="&-(
<"'(#@((*-)?.-?/)7(*0*('#43('70-24&0+(3$+"#
(24,&)$@+4279
(#2)(N0#:)!W9FF)   
G? (+0??"#@"#??)"*0#"???)7(*43"+);71243"+"&-*4&(#"+0,43"+37"#9
"3'(#4J"'40&05204+2 5#0*'7($#4'4@"('#0;0+4'"&(,40&50# 50#(&243;$#;02()
0#(&24334(&3(&'(#&"'40&"+)F );;?AH9HE)ABBG
 ? 4++(#??)<4+:4&2??)&5#"#(-;(3'#""&-7"#"3'(#42'43#(R$(&34(205&0#9
,"&430&2)&"+1'43"+7(*42'#1)AE.G/);;?AWH9A E) WA
B? 0#,"& ??) #($-4,(# Y 0&J0& ?) 4370+2 ??) (++42 ?) 
$&:(#+(1 ?)
("+0N2:4?)$++??)7(50#(&243"&"+1242052(-4*(&'2#(30=(#(-5#0*500'9
N("#)4&X4'J)?)4++(#)
?)
"N20&)?).-2?/)#4*4&"+"&-&=4#0&*(&'"+04+
0#(&2432);#4&,(#34(&3(q$224&(22(-4"??);;?AW9A! )ABB 
? 4#0$(''() +"224Q3"'40& *('70-2)  $+'4="#4"'( 
"'"&"+1242 (#240& E?B 2(#
"&$"+)&50*('#4O)&3?)<00-4&=4++()<)ABB
AE0#,"&)??)#($-4,(#Y0&J0&)?)4370+2)??)(++42)?)
$&:(#+(1)?)("+0N2:4)?)$++)??)7(50#(&243
"&"+1242052(-4*(&'2#(30=(#(-5#0*500'N("#)4&X4'J)?)4++(#)
?)
"N20&)?).-2?/)#4*4&"+"&-&=4#0&*(&'"+
04+0#(&2432);#4&,(#34(&3(q$224&(22(-4"??);;?AW9A! )ABB 

					???
262
A? 0@(#'20&?)70*"2??)"--1?)(N42???)"#'43+(24J("&"+124205204+2
9"30*;"#420&05-#1"&-N('24(=4&,'(37&4R$(2)0#(&24334(&3(&'(#&"'40&"+)
AE);;?AB 9AF) GE
H? "5(#2'(4& ?) #4*4&"+42'432? & &'#0-$3'40& '0 0#(&243 34(&3() F'7 -4'40&) 
#(&'43("++)(N(#2(1)ABB
E? 7(;"#-??)--420&??)04+"*;+("&-+4&,"&-'0#",()4&04+"*;+4&,"&-
('70-205&"+1242)A&-(-?)"#'(#??)#(,0#437??.(-2?/)"1+0#x#"&342
#0$;))ABBG
W? $,4'"?)"#$*0?)"+4-4'10530+0#(O"*4&"'40&50#50#(&243204+4-(&'4Q3"'40&)
0#(&24334(&3(&'(#&"'40&"+)GH);;?AB9AB)  !
!? $,4'"?)"#$*0?)3#((&4&,05204+(=4-(&3(@130*@4&"'40&0524*;+('(379
&4R$(2X="+4-4'105;"#'43+( 24J(-42'#4@$'40&)0#(&24334(&3( &'(#&"'40&"+) AA)
;;?WW9WG)ABB
F? ="&'(<?) 437"(+ ?) X " *('70- 50# "&"+124&, 37(*43"+ -"'" 4& '(#*2
0524*4+"#4'1"&-"&"+0,14&7(*0*('#432X7(0#1"&-;;+43"'40&)0N"+2:4?
.-?/*(#43"&7(*43"+034('1)AEH9AGA) FF
G? 7"&"20$+4"2??)4+40$#42??)0''4?9?9?)=*4#4-42??);;+43"'40&05
*$+'4="#4"'(37(*0*('#432 4& 50#(&243 204+-423#4*4&"'40&@"2(-0&9=42 2;(39
'#$*05'7("34-5#"3'40&057$*$2)0#(&24334(&3(&'(#&"'40&"+)HB);;?FH9GA)
2002
 ? 70##'0&??)0#(&243204+37"#"3'(#4J"'40&)0#(&24334(&3(#0,#(22));#4&,(#)
(#+4&);;?9HW) G!
AB? <"&0,70?)(''4&@1?)"--1?)0@(#'20&?)0*(5"3'0#2"55(3'4&,204+24(=(
"&"+1242 4& 50#(&243 234(&3(? ? 
#1 4(=4&,) 0#(&243 34(&3( &'(#&"'40&"+) HH)
;;?A 9HF) GF
A? <0+-?)@(&2(&?)(+"-4?)#4&34;"+30*;0&(&'"&"+1242?7(*0*('#432"&-
&'(++4,(&'"@0#"'0#1212'(*2)A.9H/)HF9WA) GF
(+(&"$&C"&)
$%"&8"#"3)="&"4+($2&4C)="&$#4I4C)4-4>""'4>")$#00#$,"
A!H

HEH? GA?HAW
THE ROLE OF ANTHROPOLOGISTS IN FORENSIC 
/$@0/0/%$%@`2J0@@(%/@
;(3?

Institute of Forensic Medicine, Medical Faculty of Niš
$++#05(220#/)7

Assistant Director of the Institute of Forensic Medicine,  
Medical Faculty of Niš
Academy of Criminalistic and Police Studies, Belgrade 
AbstractX0#(&243"&'7#0;0+0,17"2"&4*;0#'"&'#0+(4&'7(#(2("#37;#03(22"&-05,#("'
4*;0#'"&3( 42 '7( ;#(2(&3( 05 "&'7#0;0+0,42'2 -$#4&, '7( (O7$*"'40& 05 '7( @0-4(2 "&- '7(
2$@2(R$(&' 50#(&243 (O;(#'42(?&'7#0;0+0,42' 0& '7( (=4-(&3( "="4+"@+( '074*Q&-2,(&-(#
",(#"3();74243$();74243$("3'4=4'1'7"'";(#20&20(&,",(-?7("22(22*(&'05;"#'4"++10#
30*;+('(+1-(30*;02(-;02'*0#'"+#(*"4&24&300;(#"'40&N4'750#(&243*(-43"+(O"*4&(#2)
50#(&243"&'7#0;0+0,42'*":(;02'*0#'(*"&"+1242#(*"4&2)'0@(-0&(@40+0,43"+;#0Q+(05"
-(3("2(-;(#20&?
KeywordsX&'7#0;0+0,1)0#(&2434&=(2'4,"'40&)50#(&243234(&3()50#(&243;"'70+0,42'2?
/$0%J-0/%$
&'7#0;0+0,142'7(4&'(#-4234;+4&"#1234(&3(05*"&20'7"'234(&'4Q3:&0N+(-,(30*(2'0
@#4&,4&,*(-4"'(-5"3'25#0*-455(#(&'-4234;+4&(2"330#-4&,'0'7(4#0N&'7(0#1*('70-0+0,1?
&'7#0;0+0,42'2'0,('7(#N4'7(O;(#'24&'7(Q(+-0502'(0+0,1)N743742$&-(#'7(-4234;+4&(
05 "&'7#0;0+0,1) ";;+4(- '7(4# :&0N+(-,( 4& '7( "&"+1242 "&- 4&'(#;#('"'40& 05 @0&( +(240&2?
&0N+(-,(4&02'(0+0,1$2(-50#50#*4&,'7(4-(&'4Q3"'40&05'7(@40+0,43"+;#0Q+("&-@0&(
#(24-$(2?&-(#2'"&-4&,@0&(*0#;70+0,1"&";;+43"'40&05'742:&0N+(-,(4&50#(&243"&'7#09
;0+0,12(#=('03+"#451'7(34#3$*2'"&3(205'7(-("'7?0#(&243"&'7#0;0+0,42'2";;+12'"&-"#-
234(&'4Q3'(37&4R$(2-(=(+0;(-4&;71243"+"&'7#0;0+0,1'04-(&'4517$*"&#(*"4&2"&-"2242'
4&$&30=(#4&,3#4*(2)'7(130++"@0#"'(N4'750#(&243;"'70+0,42'2"&-70*434-(4&=(2'4,"'0#2'0
4-(&'451'7(=43'4*)-4230=(#(-(=4-(&3("&-'7('4*(05-("'7?&"--4'40&'0+03"'4&,"&-3#("'9
4&,'7(0=(#"++;43'$#(#(+"'(-'03(#'"4&$&4-(&'4Q(-2:(+('"+#(*"4&20550#(&243"&'7#0;0+09
,42'22$,,(2'",()#"3()7(4,7')"&-0'7(#4&-4=4-$"+37"#"3'(#42'4320&'7(@0&(205'7(2:(+('0&?
0#(&243"&'7#0;0+0,142'7(@#"&3705'7(@40+0,43"+.;71243"+/"&'7#0;0+0,1'7"'-("+2N4'7
'7("&"+1242052:(+('"+#(*"4&2"&-'7(4#4-(&'4Q3"'40&4&'7(+(,"+0#*(-43"+234(&3(05+"N?
0#(&243"&'7#0;0+0,17"2"&4*;0#'"&'#0+(4&'7(#(2("#37;#03(22"&-,#("'4*;0#'"&3(42'7(
;#(2(&3(05"&'7#0;0+0,42'2-$#4&,'7((O7$*"'40&0530#;2(2"&-'7(2$@2(R$(&'50#(&243(O9
;(#'42(?34(&'42'2"#0$&-'7(N0#+-@"2(-0&(O;(#4(&3(2-$#4&,'7((O7$*"'40&'0(*;7"24J()
4&0$#2'$-1'7(#0+("&'7#0;0+0,42'2,"4&(-"&4*;0#'"&';+"3(?
7(*(#(4-(&'4Q3"'40&)"&--('(#*4&"'40&05";(#20&4-(&'4'142";#03(22N74374&3+$-(2
="#40$2'1;(205"&"+1242-(;(&-4&,0&N7"'#(*"4&205'7(N0#-?
-(&'4Q3"'40&*('70-2 #"&,4&, 5#0*2$@>(3'4=( #(30,&4'40&205;(#20&2@1 '7(4# 5"*4+4(2)
'7(0@>(3'4=(#(2$+'24&3"2(054-(&'4Q3"'40&055#(2730#;2(2?0N(=(#)05'(&'7(3"2(2N7(#(
'7(4-(&'4Q3"'40&3"##4(-0$'0&'7(@0-4(205'7(=43'4*237"&,(-?'N"2'7(&4&'7(;#03(2205
4-(&'4Q3"'40&4&3+$-("&'7#0;0+0,43"+*('70-2?
INTERDISCIPLINARY COOPERATION FORENSIC  
ANTHROPOLOGISTS AND FORENSIC PATHOLOGISTS
O7$*"'40&"&-"$'0;2105'7((O;(3'23"&,('"++05'702("&2N(#2"#(0@'"4&(-)"&-'7(
Q&(+1"&-30*;+('("$'0;21?0#(&2434&=(2'4,"'40&2,#"=(2"&-*"22-42"2'(#242$2$"++1;(#9
50#*(-N4'7*$+'4-4234;+4&"#1'("*2?7('"2:0550#(&243234(&'42'24&'7(2'$-105*"22-42"29
A!E
'(#2"&-*"22,#"=(2+4:(+14&3+$-(4-(&'4Q3"'40&05=43'4*2)-('(#*4&4&,'7(;"'(*"&-*"&&(#
05-("'7"&-'7(30++(3'40&205Q&-4&,2'7"'*"17(+;4&Q&-4&,"2"*;+(05'7(4&34-(&'"&-'7(
2(#4(205(=(&'2'7"'50++0N(-'7(30&i43'?1

#@ 
"


(;(&-4&,0&'7('1;(05-(30*;024'40&)20*('4*(2"5'(#"+0&,2'"1@0-4(24&'7(30$&'#1)
3"&3+("#+12((4&>$#4(2'0'7(205''422$(2?0*('4*(24'424*;0#'"&'"&-'7("@2(&3(057"#-'429
2$(4&>$#4(2)2$2;(3'(-"&-"22$*(-'0(O42'?&'7(3"2(050'7(#(=4-(&3('7"'2;(34Q3"++1'#"3(2
"''7(23(&3()'7(34#3$*2'"&3(205'7(3"2(42'7("$'0;21(O7$*(-)30#;2(*"1@(74,7(#0#
+0N(#;#0@"@4+4'1'04&-43"'('7(0#4,4&05-("'7)3"$2(05-("'7)4&>$#1*(37"&42*)"&-*0#(?2
$'#(Q(-30#;2(224,&4Q3"&'+17"*;(#50#(&243(O;(#'42("&-#(R$4#(2;(34"+;21370+0,43"+
"&-;71243"+;#(;"#(-&(22(O;(#'2N7030&-$3'(-'7("$'0;21)"&-2$;;0#'2'"554&37"#,(05'7(
3"2("&-;#(;"#4&,'7(N0#:05'7(@0-4(2?
(;(&-4&,0&N7('7(#'7(50#(&243(O7$*"'40&"&-
2$@2(R$(&'"$'0;21;(#50#*(-"''7(2'",(054&=(2'4,"'40&0#3#4*4&"+;#03((-4&,2'742'1;(05
50#(&243(O;(#'-('(#*4&(-"&-*"&",(-@1'7(4&=(2'4,"'4&,>$-,(?

#@/
#
|#$#
#
#$
  "22 <?)  4#:+1 <? XO7$*"'40&X7( *('70-2 30$+- *"3( '7( -455(#(&3(? ?"N &50#3(*(&' $+ ! Y
? FG
A(:43)'#4&43
)+"$2):0#43)(3(=43
)4+43(=43)
(&'0+4-(&'4Q3"'40&N"#N43'4*25#0*('#4&>"4&
#0"'4"4&'0+(,"+(-lBW)  F?

"&4>(+"42'4C)0#"&+4C
A!W
7(50#(&243"$'0;2142#(R$4#(-4&3"2(2X
<7(&;#(=40$2+1-0&("'"++"$'0;24(2)4&20*(3"2(24'42(O7$*"'40&=43'4*2@$#4(-4&'7(
,#0$&-0$'24-('7(3(*('(#1@1'7(:4++(#24&0#-(#'030++(3'"2;(34Q33#4*(;#0@+(*30&242'2
(O7$*"'40&05@0-4(25#0**"22,#"=(2'7"'#(R$4#('7(4&=0+=(*(&'050'7(#;#05(2240&"+22$37
"2 50#(&243"&'7#0;0+0,42'2) 50#(&243"#37(0+0,42'2) 50#(&2430-0&'0+0,42'2 50#(&243(&'0*0+09
,42'2"&-0'7(#?
&2$2;(3'(-N#0&,4-(&'4Q3"'40&50#(2'2?
&0#-(#'0'":(*"'(#4"+250#2;(34Q3"&"+1242Y
)'0O430+0,43"+#(=4(N?
7(0@>(3'4=(20550#(&243(O7$*"'40&2"#('0-('(#*4&('7(0#4,4&"&-3"$2(05-("'7)4&
0#-(#'0-('(#*4&('7(4-(&'4'10550#(2'2)4&0#-(#'0'":('7(*"'(#4"+50#
"&"+1242"&-
'0-('(#*4&( '7( *(37"&42*05 4&>$#1?7(;#03(2205(O7$*"'40& @(,4&&4&,"#37(0+0,42'2
#(*0="+05'0;204++"'(2''(37&4R$(2"&--(Q&4&,70+(2"&-@0-1;024'40&?7(#(*"4&250$&-
0&'7(24'(42*";(-)"5'(#N7437'7(30*;$'(#24*$+"'40&05'7(#("+'0*@?O7$*"'40&42-0&(
@1Q#2'4-(&'4514&,'7(@$#4"+;+"3(05'7(-(3("2(-)'7(&"33(22'7((O7$*"'40&05(O'#"3'4&,
'7(3#"'(20$'0530$&'#1454' 42@$#4(-?O7$*"'40&"&-"$'0;213"##4(-0$'0&'7(;#4&34;+(
05-4237"#,(05"50#(&243"$'0;21?&"$'0;2142$2$"++1;(#50#*(-N4'7"@$#4"+;+"3(50#45
4'3"&&0';#0=4-("-(R$"'(30&-4'40&2?5'7(#(422$2;4340&05'#"$*")"&-'7("$'70#4'4(23"&
2'4++4-(&'451'7('0O430+0,43"+(O"*4&"'40&270$+-'":(0#,"&2"&-2'("*4&@0'70#,"&2.'N0
:4-&(12/45'7("$'70#4'4(2-0&0'#(30,&4J('":(&'7(4##(*"4&2?(2$#('0@('":(&"&-2"*;+(2
05*"'(#4"+2 5#0* '7(2$##0$&-4&, 50#(2') 4&0#-(# '0(O3+$-(;0224@+(;02'7$*0$2$&-4+$'(-
;0420&4&'7(@0-1?(50#('7(2'"#'"&--$#4&,'7((O7$*"'40&270$+-@(;70'0,#";7(-4&-('"4+
"&124,&4Q3"&'Q&-4&,2"&-(=(&'$"++1@(-42;02(-2"&4'"#1@$#4"+;+"3(?H

#@>Q
#	|

%
2"@4+4'1Q&-4&,2-(;(&-0&'7(-(,#((05;#(2(#="'40&0550#(2'2)N743742-('(#*4&(-@1
'7('4*('7"'422;(&'4&'7(50#(2'+"&-)"&-'7(+03"+30&-4'40&24&N7437'7(30#;2(42+03"'(-?
4&-4&,'7(205''422$(2420&+1$2"@+(4&"270#';(#40-05'4*(N74+(Q&-4&,'7(@0&(2"&-'429
2$(205'7(*02'24,&4Q3"&'@(3"$2(05'7(#(242'"&3(05@0&('422$(?
0N;(#50#*"50#(&243"&'7#0;0+0,42'2N703"&7(+;4&;#03(224&,05'7(3#4*(23(&(?&9
'7#0;0+0,42'3"&="+4-+1'":(02'(0+0,43"+*"'(#4"+5#0*",4=(&;+"3("&-"&"+4J('7(#(*"4&2
05N7('7(#'7(1-42*(*@(#(-054&5$++?
&'7#0;0+0,42'3"&"2242' 4& '7(#(30&2'#$3'40&05 '7((=(&'2 +("-4&,$; '0 '7(-("'705"
;"#'43$+"#;(#20&"&-&0'43("&137"&,(2'0'7(@0&(2'7(*2(+=(2)4(?2:(+('0&"&-4&'7(=434&9
4'105'7(3#4*(23(&(?E5'(#Q&-4&,'7(@0&(2"&'7#0;0+0,42'3"&-('(#*4&(*"&1@40+0,43"+
37"#"3'(#42'432'7"'"#(&((-(-'04-(&'451'7(-(3("2(-"&-Q&"++1)7(3"&Q&-"++'7(#(+(="&'
3+$(24&'7(@0&(2"&-'(('7N74373"&@(#(+"'(-'0'7(3"$2(05-("'7?
H#00:22Y$37(1:(+('"+ ",(-('(#*4&"'40&@"2(-0& '7(02;$@42X ""*;"#420&05 '7((2"-4Y(*(2:(#"&-
$37(1#0:2*('70-2)$*"&=0+$'40&W)AAFYAHG)  B?
E(:43)'#4&43
)+"$2):0#43)(3(=43
)4+43(=43)
(&'0+4-(&'4Q3"'40&N"#N43'4*25#0*('#4&>"4&
#0"'4"4&'0+(,"+(-lBXGYGH)  F?
							???
266
Images No.4 Finding relevant marks of the bones
7(;#(2(&3(0550#(&243"&'7#0;0+0,42'N0$+-@(&(3(22"#14&'7(3"2(N7(&4'30*(2'0
30*;+('('7(#(2'05+0(22N7(&+(25"++4&,";"#'N7(&'7(#(42"2:(+('0&0&+1.&0+0(22'422$(/)
N7(&'7(2:(+('"+#(*"4&24&"&"+'(#(-2'"'(?7(*"4&'"2:0550#(&243"&'7#0;0+0,42'2)&0*"'9
'(#N743705'7(2(2'",(2"#(2:(+('"+#(*"4&2)42'04-(&'451'7(*?0&Q#*4&,'7(@"243@40+0,49
3"+37"#"3'(#42'4322$37"22(O)#"3(('7&434'1)7(4,7')'7(Q#2'05'7(-"'"'7"'3"&@(0@'"4&(-"'
50#(&2432$@2'#$3'$#(?
&2;(3'4&,5$#'7(#)*(3"&,('20*(4&-4=4-$"+@40+0,43"+37"#"3'(#42'4322$37"2&0&Y+45(
4&>$#4(2"&-@#0:(&@0&(2)N("#4&,3(#'"4&;#02'7(2(2"&-"4-250#+45()'7(&4&50#*"'40&2$37"2
37"&,(24&@0&('7"'033$#-$('03(#'"4&7("+'7;#0@+(*2"&--42("2(2)3"&24,&4Q3"&'+1503$2
*0#(4&Y-(;'74&=(2'4,"'40&05"3(#'"4&,(&-(#)",()#"34"+,#0$;2?((4&,'7(2*"++2'#$3'$#"+
37"&,(24&'7(2:(+('0&"&--('(#*4&4&,2"*;+('7(4#3#("'40&*":(":(130&'#4@$'40&'0'7(
"&'7#0;0+0,42'50#(&2434&=(2'4,"'40&?
("#4&,4&*4&-'7(;#(2(&'(-3"2(2) '7(50#(&243"&'7#0;0+0,42'3"&30&'#4@$'('0'7(4&9
=(2'4,"'40&"&-05 '7( 4-(&'4Q3"'40&) '7(0&+1 #(*"4&2$&3+("#N7"':4&-05 4&50#*"'40&3"&
055(#50#(&243"&'7#0;0+0,1N7(&4'30*(2'030*;+('('7(#(2'05'7(+0(2245'7(205''422$(
4&'"3''7(4#"&"+12423"&#(=("+="#40$24&50#*"'40&'7"'3"&30&'#4@$'('0'7(3"$2(05-("'7"&-
'7((=(&'2-4#(3'+1 #(+"'(- '0 '7(*?02'05'(&) '7(30*;+('( +0(22 #(*&"&'2 #(=4(N50#(&243
*(-434&(0#;"'70+0,1"2'7(2(3"2(250#'7(*#0$'4&(+1"&-;#(2(&3(50#(&243"&'7#0;0+0,42'
42&0'&(3(22"#1?0N(=(#)'7(#("#(3(#'"4&24'$"'40&24&N7437"50#(&243"&'7#0;0+0,42'3"&
7(+;-('(#*4&(3(#'"4&37"#"3'(#42'43205'7(4&=(2'4,"'(-50#(2'"+'70$,7'7(2:(+('0&R$4'(205'
'422$(2?510$3"&'7(30*;+('(+0(22#(*"4&24&'7(2(&2('7"'4'+"3:2+4*@20#7("-)"50#(&243
"&'7#0;0+0,42'3"&;#0=4-( 4&50#*"'40&0& '7("*0$&'05 '7( 4&-4=4-$"+);#(342(+1-('(#*4&(
'7(",()@$'"+207(+;4&-('(#*4&4&,'7('00+)"&4&2'#$*(&'N743742*$'4+"'40&;(#50#*(-)"&-
3(#'"4&"&,+(2053$''4&,?W

$#4&,'7(#(2("#37;"#'4"++10#30*;+('(+12:(+('0&#(*"4&24&=(2'4,"'0#2"#(5"34&,*"&1
$&:&0N&2?030&-$3'"30*;+('(50#(&2434&=(2'4,"'40&42&((-(-'0"&2N(#'7('(&:(1422$(2?
&*02'3"2(2)'7(0&+1N"1'0,('"33$#"'("&2N(#2'0'7(2(R$(2'40&2'0(&,",(50#(&243"&9
'7#0;0+0,42'N703"&7(+;"&--4#(3''7(4&=(2'4,"'40&4&'7(#4,7'-4#(3'40&)=(#105'(&+("-'0
'7(4-(&'4Q3"'40&05N743742'7(*"4&0@>(3'4=(?
+*02'"&10&(3"&#(30,&4J('7(@0&(2"2N(++"2;"#'20530*;+('(2:(+('0&2)*02'3"&
#(30,&4J("&$&-"*",(-@0&()@$'4'42-45Q3$+''04-(&'451'7(;"#'205'7(@0&(2?	&+1";(#20&
N707"2"+0'05(O;(#4(&3(4&'7(4-(&'4Q3"'40&05@0&(3"&-('(#*4&(N7('7(#'7(1"#(@0&(
"&-'7"'@0&(424'S
(30,&4'40&05'7(2:(+('0&4&'7(&0#*"+"&"'0*4330&Q,$#"'40&50#4&=(2'4,"'0#242&0'"
;#0@+(*?0N(=(#)'7(23"''(#(-@0&(205"@4,,(#;#0@+(*?0&(22$37"2'7(5(*$#0#'4@4")
'7(&'7(=(#'(@#"()#4@2)@0&(205'7(7"&-2"&-5(('"#('7(;#0@+(*?0*(05'7(@0&(24&7$9
W#00:2$37(1?3(+('"+",(-('(#*4&"'40&@"2(-0&'7(02;$@42X""*;"#4205'7((2"-Y(*(2:(#"&-$37(1
#0:2*('70-2)$*"&=0+$'40&W)AE!YAWH)  B?

"&4>(+"42'4C)0#"&+4C
A!F
*"&2"&-4&"&4*"+27"=(24*4+"#37"#"3'(#42'432"&-20*((O;(#4(&3(42#(R$4#(-'0-42'4&,$427?
7(2:(+('"+#(*"4&205'7(*$23+(N74377"25$#'7(#",,#"="'(-'74&,2?
7(@0&(2052*"++374+-#(&3"&30&5$2("&10&(05'(&)'7(@0&(20510$&,374+-#(&7"=(
@((&4-(&'4Q(-"2'7(@0&(205"&4*"+20#@4#-2?5";(#20&-0(2&0'7"=((O;(#4(&3(4&'7(4-(&9
'4Q3"'40&05'7(@0&(2)'7(4#-('(#*4&"'40&4230*;+43"'(-?O;(#4(&3(-50#(&243"&'7#0;0+0,42'2
&0'";#0@+(*?
	&(5("'$#('7"'42$2(-'0-('(#*4&('7(",(05'7(#(24-$(23$#="'$#(05'7(5(*$#?0&9
-4'40& #(*"4&2 '7( 37"#"3'(#42'43N7437 2(;"#"'(2 '7( "&34(&' 5#0* '7(*0-(*;0;$+"'40&? '
42@(+4=(-'7"''7(@0&(2N74377"=("2'#0&,0-0#)"&-'702('7"'"#(5"''1'7"'N4'70#,"&43
2$@2'"&3(2@(+0&,4&,'0'7(30&'(*;0#"#1;0;$+"'40&)"&-'702('7"'"#(;71243"++1-"*",(-
"#(");#0@"@+1"20+-?&-37"&,(24&'(('7"#(4*;0#'"&')(O3(224=(N("#05'7('(('7)"&->"N
-"*",("#(37"#"3'(#42'4305"&34(&'#(*"4&2?4++4&,24&-43"'('7('4*(N"2";;#0"374&,)@$'
2'4++;#0=4-("+"&,('4*(2;"&?<(2'0-0&0'0+0,13"&-('(#*4&('7(",(05'7(#(30&2'#$3'40&
@"2(-0&'7(2'1+(05;(#50#*"&3()20'7"''7('#"3(3"&7(+;10$-('(#*4&(70N*$37'4*(7"2
;"22(-24&3('7(-("'7?
7(30*;+('(&(2205'7(2:(+('0&.45'7(#(42"&1/S"37@0&(42";0224@+(3+$(?'42#(3(9
20#1'0*":("+42'05@0&(2"2;"#'05'7(3"2(Q+()"&-20@(2$#('07"=("++'7(@0&(2?-(&'4Q9
3"'40&05'7(@0&(2*$2'@(-0&((O;(#'N7('7(#4'42'7(-03'0#0#"&'7#0;0+0,1Z6
24''7(2:(+('0&050&(0#*0#(;(#20&2S550$&-@0&(2'7"'30*(5#0**$+'4;+(4&-4=4-$"+
"50#(&243"&'7#0;0+0,42'2*02'-('(#*4&(N7437@0&(2@(+0&,'0"&-70N*"&14&-4=4-$"+2"#(
;#(2(&'?
"3()&"'40&"+4'1)*(*@(#274;05"3$''$#(?#0'7(;(#2;(3'4=(0550#(&243(O;(#'2)$24&,"
*0-(+05'#((#"3(2)7"220*(="+$('0-(23#4@('7(,(&('43"&-*0#;70+0,43"+37"#"3'(#42'432?
0#(&243234(&'42'2*$2'$2('(#*2'7"'"#(-(Q&(-4&'7(*0-(+4&0#-(#'04-(&'451'7(30#;2(?
7(*0-(+42&0';(#5(3')@$'4'7(+;24&$&-(#2'"&-4&,'7(-455(#(&3(24&'7(27";("&-5#0*
0520*(;"#'205'7(2:(+('0&);"#'43$+"#1'7(2:$++?0#50#(&243"&'7#0;0+0,42'-('(#*4&('7(
#"3($24&,'7(2:$++)20'7(4-(&'4Q3"'40&05-455(#(&''1;(2"&-#(+"'4=("*0$&'20520*(05'7(
@0&(2'7"'5#0*'7(-455(#(&'5"34"+5("'$#(2"&-30&'#4@$'('0'7(0=(#"++";;("#"&3("&-24J(
05'7(2:$++?
(=(#"+(+(*(&'205'7(2:(+('0&270$+-@("50#(&243"&'7#0;0+0,42''0@("@+('0-('(#*4&(
'7(2(O05"&"-$+')";(+=43@0&(42'7(*02'#(+4"@+(50#'742'1;(054-(&'4Q3"'40&2?(*"+(
;(+=4242*$37N4-(#"&-270#'(#'7"&'7(*"+(?7(2(30&-*02'4*;0#'"&';"#'05'7(2:(+('0&
4&-('(#*4&4&, 5"+5 '7(23$++?<0*(&P22:$++2"#(*0#( 5#",4+(?"+(27"=("@#0"-(#2R$"#(
374&?&50#'$&"'(+1);(+=42"&-2:$++"#(&0'"+N"12"="4+"@+(50#(&2432?&'7423"2()50#(&2432
"&'7#0;0+0,42'$2("2*"&1'(37&4R$(2'0(2'4*"'(2"5(#?
Images No. 5 Diference between the skull
! #00:2) $37(1 ) 3(+('"+ ",( -('(#*4&"'40& @"2(- 0& '7( 02 ;$@42X " "*;"#420& 05 '7( (2"-4 Y (*(2:(#
$37(1#0:2*('70-2)$*"&=0+$'40&W)AWF)  B?
?
							???
A!G
Images No 6 Difference between the male and female pelvis
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Cloud Software as a Service (SaaS)
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Figure 1. Visual representation of part of the questionnaire, “Criteria for 
assessing the business environment at the local level”
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1990   75,699 10,188.9   742
1995 131,761 10,210.4 1,290
2000 135,540 10,002.5 1,355
2005 192,506                 9,697.5 1,985
2006 191,468       9,630.4 1,988
2007 180,427       9,579.5 1,883
2008 158,506       9,542.4 1,661
2009 151,293       9,513.6 1,590
2010 140,920       9,500.0 1,483
2011 132,052       9,481.2 1,392
2012 102,127       9,465.2 1,078
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crime rate in the Republic of Belarus (1990 - 2012).
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Table 3. Opinions of students and pupils on the causes of the offences  
committed by youth (rank, %).
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      TWO THEORETICAL CONCEPTS: ‘CRIMINALISTIC 
STRATEGY’ AND/OR ‘STRATEGIC APPROACH IN CRIMINAL 
POLICE WORK’- WHICH OF THESE TWO GIVES MORE?
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2. Financial Tax Principles 
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3.3. The Principle of Selection of Tax Source
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3.6. The Principle of Identity of the Final Taxpayer and the Holder of the Tax Burden 
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Picture 1: Ishikawa diagram (5W diagram)
SARA 42 "& "3#0&1* *"-( 05 N0#-2 '7"' 270N '7( (22(&3( 05 '742 '(37&4R$(X 23"&&4&,l
"&"+1242l#(2;0&2(l"22(22*(&'?74242"'(37&4R$(N743742$2(-4&;#0@+(*Y0#4(&'(-;0+434&,
"&-4'42$2(-50#-(=(+0;4&,*0-(+50#300;(#"'40&@('N((&;0+43("&-30**$&4'1.0#-&(#l
(#:4&24(@(+)ABBWXWF/?Scanning42$2(-50#2(+(3'4&,;#0@+(*250#3+02(#(O"*4&"'40&"&-
503$224&,"''(&'40& '0" 2;(34Q3;#0@+(*)N7437 #(R$4#(230*;#(7(&24=("&2N(# 4&;0+434&,?
742"3'4=4'14&=0+=(24-(&'4514&,#(3$##4&,;#0@+(*2"&-'7(4#30&2(R$(&3(250#'7(;0+43("&-
'7(30**$&4'1?+20)-('(#*4&4&,70N5#(R$(&'+1'7(;#0@+(*033$#2"&-70N+0&,4'7"2@((&
'":4&,;+"3("2N(++"2;#40#4'4J4&,05;#0@+(*2"&--(=(+0;4&,@#0"-,0"+2?nalysis4&=0+=(2
4-(&'4514&,;#0@+(*@1#(30,&4J4&,:(1(+(*(&'2"2N(++'7("&"+124205'702((+(*(&'2?'"+20
4&=0+=(24-(&'4514&,"&-$&-(#2'"&-4&,'7((=(&'2"&-30&-4'40&2'7"';#(3(-("&-"330*;"&1
'7(;#0@+(*)4-(&'4514&,#(+(="&'-"'"'0@(30++(3'(-)'":4&,4&=(&'0#10570N'7(;#0@+(*42
3$##(&'+1"--#(22(-"&-'7(2'#(&,'72"&-+4*4'"'40&205'7(3$##(&'#(2;0&2()4-(&'4514&,"="#4('1
05#(20$#3(2'7"'*"1@(05"2242'"&3(4&-(=(+0;4&,"-((;(#$&-(#2'"&-4&,05'7(;#0@+(*2
"2 N(++ "2 -(=(+0;4&, " N0#:4&, 71;0'7(242 "@0$' N71 '7( ;#0@+(* 42 033$##4&,? (2;0&2(
4&3+$-(2 370024&, '7( @(2' 0;'40& 50# 20+=4&, " ;#0@+(* "&- 3#("'4&, " ;+"& 50# "3'40& "&-
4*;+(*(&'"'40&?7(503$2"''7422'",(420&2("#374&,50#N7"'0'7(#30**$&4'4(2N4'724*4+"#
;#0@+(*27"=(-0&()370024&,"*0&,'7("+'(#&"'4=(4&'(#=(&'40&2)0$'+4&4&,"#(2;0&2(;+"&"&-
4-(&'4514&,#(2;0&24@+(;"#'4(2)2'"'4&,'7(2;(34Q30@>(3'4=(250#'7(#(2;0&2(;+"&)3"##14&,0$'
'7(;+"&&(-"3'4=4'4(2?22(22*(&'#(5(#2'0'7((="+$"'40&05'7(N70+(;#03(22"&-#(30,&4J4&,
'7("&0*"+4(2N74373"&@(#(*(-4(-4&'7(50++0N4&,;#03(22?742*("&2X-('(#*4&4&,N7('7(#
'7(;+"&N"24*;+(*(&'(-.";#03(22(="+$"'40&/)-('(#*4&4&,N7('7(#@#0"-,0"+2"&-2;(34Q3
0@>(3'4=(2N(#("''"4&(-)4-(&'4514&,"&1&(N2'#"'(,4(2&((-(-'0"$,*(&''7(0#4,4&"+;+"&"&-
30&-$3'4&,0&,04&,"22(22*(&''0(&2$#(30&'4&$(-(55(3'4=(&(22?
PESTL 42 '7( "3#0&1* 05 &,+427 N0#-2 '7"' 2'"&-2 50# political, economic, social, 
technological and legal5"3'0#2'7"'3"&7"=((55(3'20&+"N(&50#3(*(&'",(&31?2'"&-2
50# '7("&"+124205 '7((O'(#&"+5"3'0#2"&-'7(4# 4&i$(&3(0&'7(0#,"&4J"'40&)N743742=(#1
4*;0#'"&'50#370024&,"-(R$"'(2'#"'(,43"+'(#&"'4=(.<4++4"*20&)ABBGXHAW/?"3705'7(2(
5"3'0#2270$+-@("&"+12(-'7#0$,7'7(;#42*05'7((55(3'205'7(;0+43(0#,"&4J"'40&4&0#-(#'0
4&4-(&'451'7(37"&,(2"&-'7(4#3"$2(2.4,$#(A/?7$2)'7(;0+4'43"+37"&,(24&'7(30$&'#4(2
4&'#"&24'40&*"12'#0&,+14&i$(&3('7(;0+43(0#,"&4J"'40&'7#0$,7'7(37"&,(05*"&",(*(&'
2'#$3'$#(@#4&,4&,2093"++(-(+4,4@+(2'"55)N74377"2&0'74&,'0-0N4'7'7(4#30*;('(&3("&-
;#0*0'40&212'(*?+20)'7(:(1'$#&24&'7("#("205+(,42+"'40&)2$37"2'7(4&'#0-$3'40&05'7(
30&3(;'05;#02(3$'0#4"+4&=(2'4,"'40&24&0$#30$&'#1)#(R$4#(5$&-"*(&'"+37"&,(24&'7(;0+43(
0#,"&4J"'40&?7(&)'7("@$2(05*0-(#&'(37&0+0,43"+"-="&3(24&3#4*4&"+"3'4=4'4(2#(R$4#(2
30&2'"&'"-";'4&,053#4*4&"+*('70-2'0&(N*0-(2053#4*(055(&3(2?	530$#2()0'7(#5"3'0#2
4&'7(2034"+"&-(30&0*432;7(#(3"&2'#0&,+14&i$(&3('7(;0+43(0#,"&4J"'40&)N7437#(R$4#(2
30&'4&$0$2"3'4=4'14&'7("22(22*(&'05'7(4#4&i$(&3(?

9	
HH!
  
 Picture 2: Model table for PESTL analysis2
#"4&2'0#*4&, 42 " '(37&4R$( '7"' 4&=0+=(2 '7(;"#'434;"'40&05 " +"#,(&$*@(#05;(0;+(
4&"3#("'4=(;#03(2205"&"+124&,'7(#42:2)30&2(R$(&3(2)"+'(#&"'4=(2"&-;0224@+(20+$'40&2
'0'7(;#0@+(*?&'7423#("'4=(;#03(2230*(2'030*@4&4&,-455(#(&' 4-("24&"270#';(#40-
05 '4*() '7(4# 30&&(3'40& "&- 2(+(3'40& 4& 0#-(# '0 2(+(3' '7( "33(;'"@+( "+'(#&"'4=(? 
$#4&,
'7(4*;+(*(&'"'40&05'742'(37&4R$(),00-;#(;"#"'40&"&-30&-$3'4&,05'7(2(2240&42=(#1
4*;0#'"&')"24'(&"@+(2@(''(#503$24&,054&'(++(3'$"+3";"34'4(2);#(=(&'4&,-42;(#240&054-("2
"&-,$4-(2;#0@+(*90#4(&'(-N0#:?0-(#&'#(&-24&'742"#("@#4&,4&&0="'40&2N7437"#(#(+"'(-
'0'7(Q(+-052093"++(-(+(3'#0&43 brainstormingN74374&=0+=(2'7($2(0530*;$'(#'(37&0+0,1
4&'742;#03(22.4374&0=)ABAXAAH/?742'(37&4R$(42";;+43"@+('03#4*4&"+;#0@+(*2N7437
"#(@(4&,20+=(-@1 '("*2053#4*4&0+0,42'2)@(3"$2( 4'(&"@+(2 '7(5#(((O;#(2240&05 4-("2)
@(''(#$&-(#2'"&-4&,"&-'7(4&'(#"3'40&@('N((&'7('("**(*@(#2?'3"&"+20@($2(-4&'7(
2(+(3'40&052'#"'(,1"+'(#&"'4=(2)"24'(&"@+(24&'(,#"+;(#3(;'40&05'7(;#0@+(*@1;+$#"+4'1
"&-7('(#0,(&(4'1054-("2'7"'3"&@(3#$34"+50#2(+(3'4&,3(#'"4&0;'40&2?
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Picture 3: Graphical representation of SWOT analysis3
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Table 1: Number of criminal offences in local communities 
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Figure 1: The crime distribution in the local communities  
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Table 2: The crime rate and the level of fear of crime  
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Figure 2: The fear of crime in the area of local communities  
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Diagram 2. Global Insurance premiums
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Diagram 3. Annual Life insurance premiums of MONEYVAL member countries by dollars 
(2006 to 2009)
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Diagram 4. Annual Non-life insurance premiums of MONEVAL member countries by euros 
(2006 to 2008)
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CHARACTERISTICS OF THE SERBIAN POLICE CIVIL SERVICE 
SYSTEM – TOWARD IMPLEMENTING MODERN CIVIL SERVICE 
STANDARDS1
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Figure 3Structure of minors registered as perpetrators  
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qualitative data collection since the amount and range of data are increased by collecting from 
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ANALYSIS OF RESEARCH FINDINGS 
GEOGRAPHICAL POSITION AS A FACTOR OF GENDER BASED 
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Table 1. The number of prisoners infected with HIV  
and Hepatitis B and C per year (2005-2012)
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Basic assumptions and principles of developmental models of prevention
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Data processing and analysis
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The frequency of physical violence
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Physical violence and gender of student
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Table 3. Gender and physical violence
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Table 1. Number of criminal charges for domestic violence to the total number of criminal 
charges, according to police departments. Source: analytical department of Ministry of Inter-
nal Affairs of Republic of Serbia
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Month 2011. 2012.
January AFG AE 
February AHA AHF
March AGW HW
April AH! 266
May AGE 269
June 261 A F
July 261 HEH
August AGB HHH
September HH! HBG
October AFE H
November HBW H!H
December HG H!W
Total 3 350 3 656
Table 2. Number of criminal charges for domestic violence by months. Source: analytical 
department of Ministry of Internal Affairs of Republic of Serbia
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Age/Gender
2011. 2012.
M F    total  F total
J&Ú 22 W HF 22 20 42
7-11 H AG !F E H! 77
12-14 H! EB F! H! EW 81
15-17 E !E H H GB 119
18-20 E G 122 HB  W 125
21-30 GE E A WF! 102 E F 599
31-40 WE !GF FE 96 F 807
"#'"0*4C)$J"&""+4>"&)(+(&""-0=4C'0>"&0=4C
E 
41-50 92 WEE !H! GB WF 659
51-60 EH EHB WFH 191 EFA 663
Over 60 AAE HA! WWB 229 EHH 662
Total FGE AFBF HE  G!! A !G 3 834
ÛÛÜÝ ÞÞÜÝ ÛÛÚÝ ÞÞßÝ
Table 3. Age and gender of victims in domestic violence. Source: analytical department of 
Ministry of Internal Affairs of Republic of Serbia
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Age/Gender
2011. 2012.

    
   F total  F total
J&Ñß H 1 4
14-15 H H 20 2 22
16-17 G G HA 6 38
18-20 FB E FE FF H 90
21-30 WAF HF W!E E G HF 535
31-40 FGH EF GHB  EE FW 1019
41-50 FFH EE GF FHG EE 782
51-60 WA HF W!! WFG 29 607
Over 60 AHG 19 AWF H! AH 339
Total A W GG HH HAB! AHB 3 436
94% 6% ÖÓÓÝ ÚÞÝ
Table 4. Gender and age structure of the potential perpetrator of domestic violence. 
Source: analytical department of Ministry of Internal Affairs of Republic of Serbia.
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Table 5. PD (Police Department) Belgrade, reported cases of domestic violence, blood 
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Table 6 The structure of the abuser to the relative / kinship thugs with victims during the 
reporting period. Source: Report on the Centers of Social Work in Serbia for year 2012.
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